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Systematic, wel l -dcsigned research provides the most 

e f fec t ive approach to the so lu t ion o f m a n y p rob lems f a c i n g 

h i g h w a y admin i s t ra to r s and engineers. O f t e n , h i g h w a y 

p rob lems are o f loca l interest and can best be s tudied by 

h i g h w a y depar tments i n d i v i d u a l l y o r i n coopera t ion w i t h 

the i r state universi t ies and others . H o w e v e r , the accelerat

i n g g r o w t h o f h i g h w a y t r anspo r t a t i on develops increas ingly 

c o m p l e x p rob lems o f w ide interest t o h i g h w a y author i t ies . 

These p rob lems arc best s tudied t h r o u g h a coord ina ted 

p r o g r a m o f coopera t ive research. 

I n r e cogn i t i on o f these needs, the h i g h w a y admin is t ra to rs 

o f the A m e r i c a n Assoc ia t ion o f State H i g h w a y Of f i c i a l s 

i n i t i a t ed i n 1962 an ob jec t ive na t iona l h i g h w a y research 

p r o g r a m e m p l o y i n g m o d e r n sc ient i f ic techniques. T h i s 

p r o g r a m is suppor ted o n a c o n t i n u i n g basis b y f u n d s f r o m 

p a r t i c i p a t i n g m e m b e r states o f the A s s o c i a t i o n a n d i t re

ceives the f u l l coopera t ion and suppor t o f the B u r e a u o f 

Publ ic Roads, U n i t e d States D e p a r t m e n t o f T r a n s p o r t a t i o n . 

T h e H i g h w a y Research Boa rd o f the N a t i o n a l A c a d e m y 

o f Sciences-Nat ional Research C o u n c i l was requested by 

the Assoc ia t ion to adminis te r the research p r o g r a m because 

o f the Board 's recognized o b j e c t i v i t y and unders tand ing ot 

m o d e r n research practices. T h e B o a r d is un ique ly sui ted 

f o r this purpose as: i t ma in ta ins an extensive c o m m i t t e e 

s t ruc ture f r o m w h i c h author i t ies o n any h i g h w a y t ranspor

t a t ion subject m a y be d r a w n ; i t possesses avenues o f c o m 

mun ica t ions and coopera t ion w i t h f ede ra l , state, a n d local 

gove rnmen ta l agencies, universi t ies , and i n d u s t r y ; its rela

t ionsh ip t o i ts parent o rgan i za t i on , the N a t i o n a l A c a d e m y 

o f Sciences, a pr iva te , n o n p r o f i t i n s t i t u t i o n , is an insurance 

o f o b j e c t i v i t y ; i t ma in ta ins a f u l l - t i m e research co r r e l a t i on 

staff o f specialists i n h i g h w a y t r anspor t a t ion matters to 

b r i n g the f ind ings o f research d i r ec t l y t o those w h o are i n 

a pos i t ion to use t h e m . 

T h e p r o g r a m is developed o n the basis o f research needs 

iden t i f i ed by ch ie f admin i s t ra to r s o f the h i g h w a y depar t 

ments and by commit tees o f A A S H O . E a c h year, specific 

areas o f research needs to be i nc luded i n the p r o g r a m are 

proposed to the A c a d e m y and the B o a r d by the A m e r i c a n 

Assoc ia t ion o f State H i g h w a y O f f i c i a l s . Research projects 

to f u l f i l l these needs are def ined b y the B o a r d , and qua l i f i ed 

research agencies are selected f r o m those that have sub

m i t t e d proposals . A d m i n i s t r a t i o n and survei l lance o f re

search contracts are responsibi l i t ies o f the A c a d e m y and 

Its H i g h w a y Research B o a r d . 

T h e needs f o r h i g h w a y research are m a n y , and the 

N a t i o n a l Coopera t ive H i g h w a y Research P r o g r a m can 

make s ign i f ican t con t r i bu t i ons t o the so lu t ion o f h i g h w a y 

t r anspor t a t ion p rob lems o f m u t u a l concern t o m a n y re

sponsible groups. T h e p r o g r a m , however , is in tended to 

c o m p l e m e n t ra ther than t o substi tute f o r o r dup l ica te o ther 

h i g h w a y research p rograms . 
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FOREWORD 
By Staff 

Highway Research Board 

This report presents a summary of the existing multiple uses being made of highway 
rights-of-way. It should be valuable to highway planners, design engineers, main
tenance engineers, legal specialists, and those who plan roadside development. 
Several types of right-of-way uses are described in sufficient detail to assist others 
in the development of similar facilities for serving the interests of both the highway 
user and the adjacent community. Potential new multiple uses are also discussed. 

It has been increasingly evident that controlled-access highways in urban and 
rural areas include land which was acquired to provide space for the present 
and future safe design and operation of highways, but which may have a poten
tial multiple use. Examples of such land include areas associated with median 
strips, interchanges, elevated structures or bridges, and alongside roadways, all 
within the functional rights-of-way. This land could conceivably be used for many 
purposes to serve the motorist and the neighboring community. The objective of 
this research study was to assemble and analyze information that illustrates what 
has been and what might be accomplished in using this supplementary land within 
rights-of-way. 

A review of pertinent literature produced an annotated bibliography, which 
appears as Appendix A of this report. A questionnaire was mailed to state high
way departments and toll road authorities in this country and abroad to determine 
current uses being made of highway rights-of-way. Personal visits to various sites 
were conducted to acquire additional information on the effects of the various uses. 
Pertinent sections of state statutes were reviewed to ascertain the policies and legal 
requirements concerning the use and disposition of land within rights-of-way of 
controllcd-acccss facilities. 

Examples of various types of right-of-way multiple uses are assembled in this 
report, and their characteristics arc evaluated in terms of safety, traffic operations, 
esthetics, and other considerations. Diagrams and pictures illustrate the geometries 
and space involved in developing these existing and planned uses. The survey of 
past experience and the recommendations in this report regarding multiple uses 
should be of assistance to agencies who may be considering such developments on 
new or existing highway rights-of-way. 
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MULTIPLE USE OF LANDS 
WITHIN 

HIGHWAY RIGHTS-OF-WAY 

SUMMARY This is a survey of present experience in the multiple use of lands within controUed-
access highway rights-of-way for purposes other than the movement of traffic. 
Basic data for the study were obtained by a questionnaire sent to 49 state highway 
departments, the District of Columbia, 16 toll road authorities, and several foreign 
countries. Replies were obtained from all state highway and toll road agencies 
contacted in this country, as well as seven Canadian provinces, five Australian states,, 
and five other foreign countries. In some instances additional information was 
obtained by personal contact follow-ups. An extensive review of all pertinent 
literature on this subject also was made. In addition, the enabling legislation dealing 
with highway law for each state was reviewed to summarize pertinent provisions 
concerning the use and disposition of controlled-access highway rights-of-way. 

A general evaluation of the multiple uses reported by the questionnaire survey 
was made relative to potential demands for such uses, types of right-of-way uti
lized, effects on traffic operations, safety, cost, and benefits. The survey identified 
some 20 to 25 types of multiple uses that have been developed in this country, 
utilizing all types of highway rights-of-way—medians, sidestrips, interchange ramp 
interiors, and understructure areas. Multiple-use experience in foreign countries 
seems to be more limited than in the United States and has typically been associated 
with such highway-oriented activities as safety rest areas. 

In conclusion, the findings of the study indicate that multiple-use development 
opportunities utilizing normal highway rights-of-way will be limited generally 
to activities which can be adapted to a linear configuration (except for ramp 
interiors) and which can co-exist with the highway without producing (or being 
subject to) adverse effects. The greatest opportunity for multiple use lies in the 
combining of sections of right-of-way with adjacent nonhighway land to form 
developable parcels. Direct access from controlled-access highway lanes to multi
ple-use development should be avoided except for such highway-oriented facilities 
as service plazas and safety rest areas. Given appropriate design standards, fencing, 
and landscaping, most multiple-use developments do not seem to have any unde
sirable effects on highway traffic. 

Inadequacies and ambiguities in existing state highway enabling legislation rela
tive to the acquisition, interim use, and possible disposition of unused highway 
rights-of-way were revealed by the legal review. Permitted uses under the term 
"highway purposes" should be identified and expanded. State highway agencies 
should be given powers to lease on an interim basis rights-of-way not immediately 
needed for highway construction, and to lease on a long-term basis those lands no 
longer needed for highway purposes. 



CHAPTt R ONI. 

INTRODUCTION 

C o n t i n u e d progress i n Inters ta te H i g h w a y cons t ruc t ion has 
made h i g h w a y admin i s t ra to r s and local p l a n n i n g of f ic ia l s 
increas ingly aware o f the extensive l and requi rements asso
ciated w i t h controlled-access h ighways ( f r e e w a y s ) . I n many 
parts o f the c o u n t r y , t o l l r oad and u r b a n (non- In te r s t a t e ) 
f r e e w a y deve lopment has f u r t h e r accentuated interest i n 
these sizable h i g h w a y land areas. T y p i c a l f r e e w a y r i g h t - o f -
w a y wid ths , f o r example , range f r o m 2 5 0 to 300 f t , and 
c love r l ea f interchanges requi re f r o m 25 to 30 acres f o r 
f u l l deve lopment . H o w e v e r , substant ial por t ions o f f ree
way r i gh t s -o f -way are not paved, and are not used f o r 
m o v i n g t r a f f i c . These l and areas—wide medians, side-
strips, in terchange r a m p in te r iors , and l and under elevated 
s t ructures—appear to o f f e r considerable po ten t i a l f o r f u r 
ther deve lopment . I n u r b a n areas there is a great need 
f o r add i t i ona l parks, p laygrounds , i ndus t r i a l and c o m m e r 
c ia l l and , p a r k i n g space, and o ther fac i l i t i es w h i c h con
ce ivab ly c o u l d make use o f these unused r igh t s -o f -way . I n 
fac t , m a n y state h i g h w a y and t o l l road agencies have a l 
ready par t i c ipa ted i n the deve lopment o f numerous m u l t i 
ple uses o f r i g h t - o f - w a y . 

T h e purpose o f this s tudy is to exp lore w h a t has been 
done and w h a t m i g h t be done in m a k i n g use o f these h i g h 
w a y lands not needed f o r m o v i n g t r a f f i c . I n m a n y cases, 
this l and m i g h t be avai lable f o r t e m p o r a r y use u n t i l needed 
f o r f u t u r e h i g h w a y expansion. O the r c i rcumstances may 
suggest the f eas ib i l i t y o f more permanent n o n - h i g h w a y use 
o f the l a n d . 

Spec i f ica l ly , the object ives o f this s tudy are: 

I . T o rev iew the l i t e ra tu re avai lable o n the subject and 
c o m p i l e and annotate a b i b l i o g r a p h y . 

2. T o give examples o f wha t has been accompl ished i n 
the var ious states. 

3. T o evaluate these examples in terms o f safety, t r a f f i c 

ope ra t ion , h i g h w a y user interests, c o m m u n i t y interests, 

aesthetics, and other considerat ions . 

4 . T o summar i ze the pol ic ies and legal requi rements 

a lready established regard ing land use w i t h i n c o n t r o l l e d -

access h i g h w a y r igh t s -o f -way . 

5. T o issue a repor t s u m m a r i z i n g a l l o f the f o r e g o i n g 

i n f o r m a t i o n , as we l l as r ecommenda t ions f o r add i t iona l uses 

o f these r i gh t s -o f -way . 

A l t h o u g h the s tudy was l i m i t e d genera l ly to plots o f 

l and comple t e ly w i t h i n the r igh t s -o f -way o f c o n t r o l l e d -

access h ighways , the researchers f o u n d that some cons id

e ra t ion o f a l i m i t e d expansion o f r igh t s -o f -way was essential 

t o the eva lua t ion o f m a n y i m p o r t a n t uses. S i m i l a r l y , the 

s tudy d e f i n i t i o n genera l ly exc luded cons idera t ion o f air 

r ights and subsurface developments . H o w e v e r , because 

such developments usual ly make use o f med ian or side-

s t r ip l and areas as w e l l , they have been given l i m i t e d at

t en t ion here. 

Chap te r T w o out l ines b r i e f l y the survey o f h i g h w a y 

agencies and the review o f the per t inent l i t e ra ture w h i c h 

p rov ided data o n mul t ip le-use experience f o r the s tudy. 

Subsequent chapters evaluate the uses repor ted b y these 

sources, i d e n t i f y legal l im i t a t i ons and pol ic ies a f f e c t i n g use 

o f r igh t s -o f -way , and make r ecommenda t ions f o r possible 

new m u l t i p l e uses and appropr ia te legislative and p o l i c y 

changes. 

CHAprER rwo 

SURVEY OF MULTIPLE-USE EXPERIENCE 

QUESTIONNAIRE SURVEY 

A s the In i t i a l phase o f this s tudy, a b r i e f ques t ionnai re was 
sent to 49 state h i g h w a y depar tments , the D i s t r i c t o f C o 
l u m b i a , 16 t o l l road author i t ies , and 14 f o r e i g n count r ies . 
I n f o r m a t i o n was requested on the types o f m u l t i p l e use 
that have been developed o r seriously proposed w i t h i n 
each agency's j u r i s d i c t i o n , the types o f controlled-access 
h i g h w a y land u t i l i z e d , and the admin i s t r a t ive agencies i n 

vo lved . Each o f the state and t o l l road quest ionnaires was 

re tu rned and replies were received f r o m seven C a n a d i a n 

provinces , five A u s t r a l i a n states, and five o ther f o r e i g n 

countr ies . T h e results o f the survey p r o v i d e a use fu l p ic

ture o f the general d i s t r i b u t i o n and characteris t ics o f v a r i 

ous k inds o f mul t ip le-use deve lopment . 

M u l t i p l e uses can be g rouped conven ien t ly i n t o t w o 

b road categories: ( I ) those w h i c h are o r ien ted p r i m a r i l y 



t o w a r d the f r e e w a y user, and ( 2 ) those w h i c h are m o r e 
s t rong ly related t o the s u r r o u n d i n g loca l area. M u l t i p l e 
uses i n the f i r s t ca tegory usua l ly have been associated w i t h 
r u r a l sections o f controUed-access h ighways . T h e great 
m a j o r i t y o f t o l l r o a d and In ters ta te h i g h w a y mileage, o f 
course, has been cons t ruc ted i n r u r a l areas be tween ci t ies. 
M u l t i p l e uses related t o the s u r r o u n d i n g area, o n the o ther 
h a n d , mos t o f t e n i nvo lve u r b a n o r s u b u r b a n f r e e w a y 
r i gh t s -o f -way . A s m i g h t be expected, the d e m a n d f o r l a n d 
a n d the possible types o f mul t ip le -use deve lopment are 
m u c h greater near and w i t h i n ci t ies. 

T h r e e states have h a d p a r t i c u l a r l y w i d e experience i n the 
deve lopment o f m u l t i p l e uses: C o n n e c t i c u t ( 13 d i f f e r e n t 
types o f use ) , C a l i f o r n i a ( 1 2 t y p e s ) , a n d N e w Y o r k ( 1 1 
t y p e s ) . I n a d d i t i o n , 13 o ther state h i g h w a y depar tments 
and six t o l l r o a d au thor i t ies have pa r t i c ipa t ed i n the de
ve lopmen t o f five t o seven d i f f e r e n t types o f m u l t i p l e use. 

T a b l e 1 summar izes the n u m b e r o f agencies r e p o r t i n g each 
o f the n ine p r e d o m i n a n t categories o f use. Safe ty rest areas 
( 5 2 agencies) tops the l is t , f o l l o w e d b y unders t ruc tu re auto 
p a r k i n g w i t h 29 agencies, r o a d main tenance f ac i l i t i e s w i t h 
29, service p lazas—20, scenic o v e r l o o k s — 2 0 , h i g h w a y o r 
state po l ice o f f i c e s—1 4 , t r u c k we igh t s ta t ions—13, p u b l i c 
t ransi t f a c i l i t i e s — 1 3 , and parks and r e c r e a t i o n — 1 1 . 

T h e types o f h i g h w a y l a n d tha t have been u t i l i z ed f o r 
m u l t i p l e uses o f a l l types are s u m m a r i z e d i n T a b l e 2. Side-
strips have been developed by the greatest n u m b e r o f agen
cies ( a t least 6 3 ) , f o l l o w e d b y unders t ruc tu re l a n d — 3 3 
agencies, med ians—24 , and r a m p i n t e r i o r s—1 6 . 

T h e uses r epor t ed b y each agency responding t o the 
ques t ionnai re are s u m m a r i z e d i n T a b l e 3, i n w h i c h state 
h i g h w a y depar tments have been g rouped acco rd ing to 
m a j o r U . S . Census regions, and i n Tables 4 , 5, and 6 f o r 
o ther agencies and purposes. 

T A B L E 1 

F R E Q U E N C Y O F M A J O R M U L T I P L E - U S E D E V E L O P M E N T 

NO. O F AGENCIES REPORTING 

R E L A T E D TO 
F R E E W A Y USERS 

R E L A T E D TO 
SURROUNDING AREA 

AGENCY 
T Y P E AND 
LOCATION 

H 
O 

< 

M a: 
i s 
CO O 

cn 
3 

in 0. 

i 

H in 

h 
u 

UJ 

2 o 

u 

I 
3 < 

State highway agencies: 
Northeast 9 9 4 4 1 3 5 2 4 2 
N o r t h Central 12 12 5 0 6 2 4 1 7 1 
South 17 14 6 2 3 4 4 1 10 3 
West 12 11 5 0 3 1 4 2 5 3 

T o l l road 
authorities 16 6 0 14 0 3 12 8 3 2 

A l l 66 52 20 20 13 13 29 14 29 11 

T A B L E 2 

T Y P E S O F H I G H W A Y L A N D U T I L I Z E D I N M U L T I P L E - U S E D E V E L O P M E N T 

NO. O F AGENCIES REPORTING 

AGENCY T Y P E SIDE- RAMP UNDER-
AND LOCATION TOTAL STRIPS MEDIANS INTERIORS STR U CTURES 

State highway agencies: 
Northeast 9 9 2 3 5 
N o r t h Central 12 12 5 3 8 
South 17 16 7 1 11 
West 12 11 3 3 5 

T o l l road authorities 16 15 7 6 4 
Tota l 66 63 24 16 33 



T A B L E 3 

M A J O R M U L T I P L E USES O F R I G H T S - O F - W A Y BY S T A T E H I G H W A Y 
D E P A R T M E N T S 

R E L A T L D TO 
F R E E W A Y USERS 

R E L A T E D TO 
SURROUNDING AREA 

REGION 
AND 
STATE 
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Northeast: 
Connecticut 
Maine 
Massachusetts 
New Hampshire 
New Jersey 
New Y o r k 
Pennsylvania 
Rhode Island 
Vermont 

Total 

North Central: 
I l l inois 
Indiana 
Iowa 
Kansas 
Michigan 
Minnesota 
Missouri 
Nebraska 
Nor th Dakota 
Ohio 
South Dakota 
Wisconsin 

Total 

South: 
Alabama 
Arkansas 
Delaware 
District o f 

Columbia 
Florida 
Georgia 
Kentucky 
Louisiana 
Mary land 
Mississippi 
N o r t h Carol ina 
Oklahoma 
South Carolina 
Tennes.see 
Texas 
Virg in ia 
West Vi rg in ia 

Total 

West: 
Arizona 
Ca l i fo rn ia 
Colorado 
Hawai i 
Idaho 
Montana 
Nevada 
New Mexico 
Oregon 
Utah 
Washington 
W y o m i n g 

Total 
Tota l 
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* 
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77" 

4(5 20 
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4 4 

I 4 
10 17 

10 

26 

: Existing, o = Seriously proposed. 



T A B L E 4 

M A J O R M U L T I P I . K USKS OF K I G H I S - O F - W A Y BY l O L L R O A D A U T H O R I T I B S 

R h L A I E D lO 
F R l I WAY IISI RS 

Rl L A I I D TO 
SURROUNDINt. ARCA 
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Q O 
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et u <: u 
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Florida Turnpike 
Garden State Pkwy. * •> 

I l l inois Tol lways 
Indiana T o l l Road 
Kansas Turnpike 
Kentucky Turnpikes " 
Maine Turnpike • 

Massachusetts Tpk . '-

New Jersey T p k . o * 
New Y o r k Thruway " • t 
Ohio Turnpike 
Oklahoma Turnpikes 
Pennsylvania Tpk . * -

Port o f N . Y . A u t h . I * 
Richmond-Petersburg 

Turnpike 
West Vi rg in ia Tpk . * •* 

l o t a l 6 0 14" o' 3' 12 8' 3 2 

* — Existing. i> — Seriously proposed 

T A B L K 5 

M A J O R M U I / r i P L K USHS O F H I G H W A Y R I G H T S - O F - W A Y BY 
F O R H I G N C O U N T R I H S 

RI LA I I D TO 
I RhI WAY I'Sl RS 

RI LAIE l> rO 
SURROIINUINC; ARLA 
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Austral ia 
Belgium 
Brazil 
Canada 
Great Br i ta in 
South A f r i c a 
Switzerland 
Tota l 

* — Existing, o - Seriously proposed 



T A B L E 6 LITERATURE REVIEW 

M I S C E L L A N E O U S M U L T I P L E USES O F H I G H W A Y 
R I G H T S - O F - W A Y 

M U L I I P L L 
USE 

Agricu l tura l 
inspection 
stations 

Agricul ture 
and grazing 

Boat launching 
and access 
to stream 

Bridle paths 

Cattle 
loading pens 

Cul tura l -
recreational 
centers 

Parking, 
bus or truck, 
understructure 

I 'arking, 
camping trailers, 
overnight 

Parking, autos, 
interchange 
ramp interiors 

Parking, autos, 
interchange 
side strips 

Parking, tandem 
trailer operations 

Ponding f o r 
conservation 
and f lood control 

Pumping 
stations 

Warehousing 
and storage, 
understructur-e 

AGENCY R E P O R I I N G 
D E V E L O P M E N T 

Cal i fo rn ia 
Flor ida 

Cal i forn ia 
Montana 
Oregon 
South Dakota 
Kansas Turnpike 
Connecticut 
Missouri 
N o r t h Dakota 
Cal i fo rn ia 
Connecticut 
Kansas Turnpike 

Garden State Pkwy. 

Kansas 
Missourr 
Nevada 
Oregon 
Port o f N . Y . A u t h . 
Minnesota 
Ohio Turnpike 

Connecticut 
Dist. o f Columbia 
New Y o r k 
Massachusetts T p k . 
Port o f N . Y . A u t h . 
Connecticut 
Garden State Pkwy. 
Kansas Turnpike 
Kansas Turnpike 
Massachusetts T p k . 
New Y o r k Thruway 
Oklahoma Turnpike 
Connecticut, Flor ida , 
Kansas, Kentucky, 
Michigan, Nebraska, 
New Y o r k , N o r t h Dakota 
Dist. o f Columbia 

Ca l i fo rn ia , Dist. o f 
Columbia , Louisiana, 
Massachusetts, Nevada, 
Oklahoma, Rhode Island, 
Richmond-Petersburg T p k . 

The re is a pauc i ty o f ma te r i a l dea l ing w i t h m u l t i p l e use 

o f f r e e w a y r igh t s -o f -way . O n l y f o u r uses—-safety rest 

areas, service plazas, pub l i c t ransi t f ac i l i t i e s , and veh icu la r 

p a r k i n g — h a v e been considered d i r ec t l y and at some leng th 

i n the l i t e ra tu re . M a n y art icles c o n c e r n i n g service plazas 

or r oad user service fac i l i t i es were p rec ip i t a ted b y the f e d 

eral p r o h i b i t i o n o f such fac i l i t i e s o n the r i gh t s -o f -way o f 

Interstate f reeways . T h e pros and cons o f such fac i l i t i e s 

are w e l l described i n these art icles, most o f w h i c h appeared 

i n the late 1950"s. 

I n a d d i t i o n , three m u l t i p l e uses have been considered 

i nd i r ec t l y i n the l i t e ra tu re . Several recent papers o n recre

a t iona l needs and aesthetics as related t o h ighways have h e l d 

ce r ta in imp l i ca t i ons f o r parks and recrea t iona l fac i l i t i e s as 

po ten t ia l m u l t i p l e uses. A n u m b e r o f references dea l ing 

largely w i t h recent size and we igh t res t r ic t ions o n c o m 

merc i a l vehicles, and t r u c k i n g combina t i ons i n pa r t i cu la r , 

serve as a b a c k g r o u n d f o r the poss ib i l i ty o f deve lop ing t an 

dem- t ra i l e r areas at f r e e w a y interchanges. T r u c k we igh t 

stations are i n d i r e c t l y i n v o l v e d i n a f e w art icles r e p o r t i n g 

recent t echnologica l developments i n d y n a m i c t r u c k w e i g h 

ing devices. 

A n annota ted b i b l i o g r a p h y ( A p p e n d i x A ) b r i e f l y sum

marizes the most s ign i f ican t references. T h e y have been 

g rouped b y subject areas, w h i c h inc lude the types o f m u l t i 

ple uses described i n the f o r e g o i n g plus f o u r o ther r e fe r 

ence categories. Gene ra l b a c k g r o u n d c i ta t ions examine a 

n u m b e r o f m u l t i p l e uses f r o m var ious broadly-based f r a m e s 

o f reference. A i r r ights developments , represent ing a spe

c ia l ized technique f o r m u l t i p l e u t i l i z a t i o n o f r i gh t s -o f -way , 

have been considered i n a n u m b e r o f excel lent articles 

appear ing w i t h i n the last three years. Misce l laneous re fe r 

ences deal, i n general , w i t h related topics w h i c h have an 

ind i rec t bear ing o n cer ta in types o f m u l t i p l e use. T h e f i n a l 

ca tegory, legal considerat ions , covers a n u m b e r o f p u b l i 

cat ions deal ing , i n par t , w i t h legal p rob lems i n v o l v e d i n 

mul t ip le-use deve lopment , as w e l l as pe r t inen t sections o f 

state statutes w h i c h were r ev iewed as pa r t o f th is s tudy. 

W h e r e appropr ia te , s ign i f ican t references f r o m the l i t e ra 

tu re rev iew are discussed as par t o f the eva lua t ion o f m u l t i 

ple uses i n the f o l l o w i n g chapters . 



CHAPTFR r H R F E 

MULTIPLE USES RELATED TO FREEWAY USERS 

T h i s chapter describes c u r r e n t experience w i t h m u l t i p l e 
uses tha t are s t rong ly related to f r e e w a y users. I t is based 
o n the ques t ionnai re re turns f r o m the states and t o l l r o a d 
agencies, references f r o m the l i t e ra tu re rev iew, and per
sonal contacts w i t h m a n y o f the agencies h a v i n g the mos t 
extensive experience w i t h this subject . Pa r t i cu la r a t t en t ion 
is g iven to an appraisal o f the present and p robab le f u t u r e 
d e m a n d f o r f reeway- re la ted act ivi t ies as m u l t i p l e users o f 
f r e e w a y r igh t s -o f -way . 

SAFETY REST AREAS 

I t has become wel l -accepted that , as a safety measure, 
motor i s t s t r ave l ing o n controlled-access h ighways should 
be p r o v i d e d w i t h per iod ic oppor tun i t i e s f o r rest stops. I n 
mo.st u r b a n areas, the f r e q u e n c y o f interchanges and the 
ava i l ab i l i t y o f rest stop fac i l i t i es on cross-streets w i l l be 
adequate to f u l f i l l th is need. O n ru r a l Interstate h ighways , 
however , i t has been b r o a d l y accepted that the c o n s t r u c t i o n 
o f special safety rest areas w i t h i n the r i g h t - o f - w a y w i l l be 
necessary, so tha t " i n c o m b i n a t i o n w i t h o ther s topp ing 
oppor tun i t i e s w i t h i n o r near cities and at service fac i l i t i e s 
o n crossroads w i t h in terchange connect ions , there p re fe r 
ab ly w i l l be f ac i l i t i e s avai lable f o r shor t stops about every 
one-ha l f h o u r d r i v i n g t i m e " ( / ) . T h o u g h the clear i m p l i c a 
t i o n is that the p l a n n i n g and l oca t i on o f safety rest areas o n 
Interstate h ighways should be coo rd ina t ed w i t h the a n t i c i 
pated deve lopment o f road user services at interchanges, 
the response o f the states i n the spacing o f rest areas varies 
w i d e l y . 

O f course, a n u m b e r o f o ther c o n t r o l l i n g f a c t o r s — s u c h 
as the ava i l ab i l i t y o f f avorab le sites, distances be tween 
interchanges, and the v o l u m e o f t r a f f i c an t i c ipa t ed—af fec t 
the spacing o f rest areas, w h i c h varies f r o m state t o state 

T A B L E 7 

S A F E T Y REST A R E A S P A C I N G I N S F V H N 
S E L E C T E D S T A T E S 

RURAL RI s r 
INTI R S r A T l ARl A SI'ACINC SPACINt. 

S FATE M I L t A G l . PAIRS ( M I ) ( M I N ) 

Rhode Island 48 4 12 11 
New Y o r k 488 25 20 18 
Indiana 875 34 26 24 
Nebraska 450 14 32 30 
Washington 600 16 38 35 
Utah 900 21 43 40 
Michigan 1,000 20 50 46 
Tota l 4,361" 134 33 30 

I Based on a speed of 65 mph. 

f r o m about 10- t o 4 5 - m i n t ravel t i m e ( T a b l e 7 ) . I n general , 
the average in te rva l o f 33 miles f o r the seven representative 
states described i n T a b l e 7 indicates tha t m a n y states m a y 
accept ' / i - h r d r i v i n g t ime as a general guide i n the spacing 
o f rest areas, w i t h o u t regard f o r possible in terchange area 
deve lopment . C e r t a i n l y , the ques t ion can be raised as to 
whe the r the mo to r i s t w h o s i m p i y wishes to stop f o r a rest 
shou ld be requ i red to leave the h i g h w a y at u n k n o w n in ter 
changes and search f o r an adequate f a c i l i t y . 

T h e experience o f 12 i n t e r u r b a n t o l l roads i n loca t ing 
road user service plazas ( w h i c h serve a rest area f u n c t i o n ) , 
also w i t h i n the r i g h t - o f - w a y and accessible v i a d i rec t r a m p 
connect ions , s i m i l a r l y indicates a '/2-hr o r 32 -mi l e spacing 
in te rva l ( T a b l e 8 ) . I n N e w Y o r k and I n d i a n a there ap
pears t o be some evidence tha t o n controlled-access h i g h 
ways f o r w h i c h a re la t ive ly h i g h v o l u m e o f t r a f f i c is a n t i c i 
pated, a spacing in t e rva l o f some 20 to 25 m i l e s — w i t h no 
cons idera t ion o f the in f luence o f ru r a l in terchange devel
o p m e n t — m a y w e l l be desirable. T h e N e w Y o r k T h r u w a y 
has p r o v i d e d six pairs o f safety rest areas, i n a d d i t i o n t o its 
service plazas, p r o d u c i n g a spacing in t e rva l between a l l 
rest stop oppor tun i t i e s o f r o u g h l y 24 mi les . I t is in teres t ing 
to note tha t i n the cons t ruc t i on o f its 488 r u r a l miles o f 
Interstate h ighways the N e w Y o r k State D e p a r t m e n t o f 
Publ ic W o r k s is deve lop ing 25 pairs o f rest areas spaced 
at an average in t e rva l o f 20 miles , w h i c h is comparab le t o 
T h r u w a y spacing. Service plazas o n the Ind i ana T o l l R o a d 
are spaced at 20 -mi l e in tervals . 

The re is also some i n d i c a t i o n f r o m urban t o l l r oad and 
p a r k w a y experience ( T a b l e 9 ) tha t the p r o v i s i o n o f safety 
rest areas m a y be necessary i n the coun t ry ' s m a j o r m e t r o 
p o l i t a n areas ( r o u g h l y those 10 u r b a n areas w i t h a popula 
t i o n o f m o r e than 2 m i l l i o n ) . Freeways tha t m i g h t be 
alTcctcd inc lude r i n g routes, pe r iphera l bypasses, and sub
u r b a n extensions o f core-or iented radials . F reeway mileage 
in m a j o r u rban areas is extensive, and the v o l u m e o f 
t h r o u g h ( o r even c ross -met ropol i s ) t ravelers m a y be large 
enough to w a r r a n t rest stop provis ions . T h e vast areas 
covered by these large u r b a n centers ( w h i c h i n some cases 
arc 4 0 to 50 miles w i d e ) suggest tha t oppor tun i t i e s should 
be p r o v i d e d f o r motor i s t s to stop, rest, check the i r maps, 
etc., w i t h o u t leaving the f r e e w a y and ge t t ing i n v o l v e d w i t h 
local a r te r ia l t r a f f i c . T h e experience o f the I l l i n o i s T o l l w a y s 
i n the Ch icago area and the G a r d e n State P a r k w a y and 
N e w Jersey T u r n p i k e in the N e w Y o r k area lend suppor t t o 
this conc lus ion . 

Service plazas o n the u r b a n sections o f these t o l l roads 

appear t o be qui te successful , in spite o f ample oppor tun i t i e s 

to o b t a i n services in the s u r r o u n d i n g loca l area ( o f course, 

the rest stop f u n c t i o n at these plazas is iden t ica l w i t h tha t 

o f r u r a l service plazas o r safety rest areas) . O n the t w o 

N e w Jersey t o l l roads, six pairs o f service plazas are located 



1 

Fi,i;urc' I. Virginia safely rest area. In many states both the general spacing policy and the extent of facilities provided for safety rest areas may vary widely. The Dum
fries Wayside Rest Area along 1-95 in Prince William County, Va., represents a good example of a well-developed rest area design. Sheltered picnic tables, outdoor 
grills, toilet facilities, and water supply are all available. Note that the area is well lighted for nighttime use. 



T A B L E 8 

S P A C I N G O F S E R V I C E P L A Z A S A N D M A J O R U R B A N C O N N E C T I O N S O N I N T E R -
U R B A N T O L L R O A D S 

I N n . R C H A N G E S SERVICE PLAZAS 
MAJOR URBAN 
CONNECTIONS 

RURAL SPACING SPACING SPACING 
TOLL ROAD M I L E A G E NO. ( M I ) NO. ( M I ) NO. ( M l ) 

Flor ida Turnpike 265 19 13.9 7 37.9 5 53.0 
Indiana T o l l Road ' 136 8 17.0 8 19.5 4 34.0 
Kansas Turnpike 233 16 14.6 6 38.8 4 58.2 
Kentucky Parkways " 199 17 11.7 1 2 199.0 
Maine Turnpike 106 15 7.1 3 35.3 3 35.3 
Massachusetts Tu rnp ike ' ' 123 14 8.8 5 24.6 3 41.0 
New Jersey Turnp ike ' ' 96 10 9.6 4 24.0 6 16.0 
New Y o r k T h r u w a y ' ' 496 50 9.9 14 35.4 11 45.1 
Ohio Turnpike 241 15 16.1 8 30.1 6 40.2 
Oklahoma Turnpikes ' 300 25 13.6 8 37.5 5 60.0 
Pennslyvania Turnpike 469 37 12.7 14 33.5 9 52.1 
West V i r g i n i a Turnpike 87 6 14.5 2 43.5 1 87.0 
Tota l 2,751 232 11.9 80 32.6 59 46.6 

20 miles additional urban mileage, with four interchanges; this mileage included for plaza spacing only. 
<> Mileage and service plaza figures not included in plaza spacing comparisons. 

11 miles additional urban mileage, with 10 interchanges. 
35 miles additional urban mileage, with 11 interchanges and three service plaza pairs. 

'' 60 miles additional urban mileage, with 48 interchanges and one service plaza. 
' Four separate turnpikes; three terminal interchanges omitted to compute spacing interval. 

T A B L E 9 

SERVICES O N U R B A N A N D R E C R E A T I O N A L T O L L R O A D S 

RURAI . SECTIONS URBAN SECTIONS 
Ul — - . SERVICE 
o < 
w 
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At lant ic Ci ty 
Expressway ( N . J.) 44 14 3.1 44 14 3.1 1 44.0 

Connecticut Turnpike 129 92 1.4 77 40 1.9 52 52 1.0 7 18.4 
Dallas-Fort W o r t h 

18.4 

Turnpike (Tex . ) 30 8 3.8 30 8 3.8 1 30.0 
Everett Turnpike 

( N . H . ) 39 13 3.0 25 4 6.2 14 9 1.5 
Garden State 

Parkway ( N . J.) •• 172 82 2.1 137 52 2.6 35 30 1.2 9 19.1 
New Hampshire-

Spaulding Turnpikes 39 12 3.2 39 12 3.2 
I l l ino is Tol lways 187 50 3.7 115 19 6.1 72 31 2.3 5 37.4 
Kennedy Memor ia l 

Highway ( D e l . - M d . ) 53 14 3.8 53 14 3.8 — 2 26.5 
Kentucky TYimpike 40 9 4.4 34 5 6.8 6 4 1.5 2 20.0 
Mer r i t t -Wi lbu r Cross 

Parkways (Conn . ) 58 33 1.8 58 33 1.8 5 11.6 
Moun ta in Parkway ( K y . ) 76 13 5.8 76 13 5.8 
Richmond-Petersburg 

Turnpike ( V a . ) 35 17 2.1 15 3 5.0 20 14 1.4 
T o t a l " 902 357 ' 2.5 615 176" 3.5 4T3" 254 1.6 22.4 

•Six rural service plazas (22.8-mi interval) and three urban service plazas (11.7-mi interval). 
•> Urban mileage totals include 126 mi and 73 interchanges on Indiana Toll Road, Massachusetts Turnpike, New Jersey Turnpike, and New York Thru-

way, service plaza totals include 3 from the New Jersey Turnpike and 1 from the New York Thruway. 
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Hume 2. Miisouii safely rest aieas. Illusliated here i.s a pair of .safety rest areas locate alona 1-70 in Coopei County, Mo. 
Vaiious schemes have been employed in Missouri for the layout of re.st area cliives and paiking hays, with the teiiain 
and natuie of vef-etation as conlrollinn factors. The easthound test aiea lequires 15 8 acies of additional li^ht-of-way, the 
westbound site involve'i an additional 14.4 acies. Maximum side\tiip widths aie 635 ft and 875 ft, lespectively. 

along 70 miles of highway (a 12-mile mterval), and the 
construction of an additional facility is contemplated for 
the Garden State Parkway along its busiest section (mid
way between two facilities now 23 miles apart). Four of 
the Illinois Tollway's five over-the-roadway service plazas 
arc located within the Chicago area, spaced over about 
80 miles of highway, or at a 20-mile interval. 

A t present, it does not appear that rest areas are con
templated for urban Interstate mileage in any of the major 
metropolitan areas. A n indication of the magnitude of the 
opportunities involved is evident in the fact that 305 miles 
of Interstate route wi l l be built in the Chicago urbanized 
area, and 393 miles in New York. In these two areas, Inter
state mileage represents only 42 percent of the total free
way which has been proposed ( 2 ) . 

Although the spacing of rest stop opportunities between 
Interstate highways in selected states and the experience 
of interurban toll roads appear to be comparable, the nature 
of development at these rest sites is quite different. Fed
eral statutes prohibit construction of road user services 
along Interstate rights-of-way and l imit the development of 
safety rest areas to benches, tables, toilets, and water supply 
—where proper maintenance is assured. In spite of federal 
and state restrictions, the question of providing road user 
services on Interstate highways is by no means closed. 

Highway officials in a number of states and various toll 
road administrators have seriously considered the gradual 
upgrading of safety rest areas to the point where limited 
gas and food services, properly supervised, could be made 
available given appropriate policy directives. Whether such 
developments occur depends primarily on the manifestation 
of public demand for them. 

SERVICE PLAZAS 

The pros and cons of providing services to motorists on 
Interstate highways, as they have been explored in a num
ber of research and policy discussions, reveal the com
plexity of the problem. Three interest groups are involved 
—highway users, suppliers of services, and various public 
road-building agencies—and the "best interests" of each 
in the provision of controlled-access highway services ap
pear to be inherently at odds ( i ) . Compounding the prob
lem is a severe shortage of useful data on the behavior of 
road users in the purchase of such services. I t would appear 
that the imposing magnitude of possible road user service 
commitments on the Interstate System (more than 1,000 
pairs of safety rest area-service plazas at, for example, a 
33-mile spacing interval) has dictated a wait-and-see policy 
on the part of all parties concerned. Lacking sufficient 
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evidence or justification to do otherwise, public road-build
ing agencies have put the burden of proof upon highway 
users to demonstrate a significant demand for directly 
accessible services. As A A S H O has stated (4): 

The statutory prohibition against commercial ac
tivities on the Interstate right-of-way was enacted 
on the basis of the best available judgment in con
sideration of the anticipated physical and operating 
characteristics of Interstate freeways, governmental 
responsibilities, and the economic and business 
factors involved. When a representative number 
of long, toll-free sections have been in operation 
for several years in both rural and urban areas, 
it will be possible to see how well motorist service 
needs are being met and to evaluate more objec
tively the soundness of the basic policy which 
prohibits commercial activities on the rights-of-way. 
It will also be possible to obtain more definitive 
data regarding characteristics of Interstate travel, 
including trip-length trends. 

A number of important questions are involved in the 
provision of road user services. Wi th the highway user's 
interest in high-speed travel in mind, the delays which wi l l 
inevitably result in seeking adequate services by leaving 
the highway at interchanges may be significant, particularly 
fo r the long-distance motorist. These time-costs have not 

received sufficient study. From the point of view of the 
suppliers of services, the development of road user services 
with preferential direct access f r o m the highway represents 
the concession of monopolies to selected suppliers and 
could work to the detriment of free enterprise competition 
(although this argument seems weakened i f competitive 
bidding for sites and an eventual variety of lessees were 
assured by the state). State highway departments see such 
services as an additional administrative burden, fo r prices 
and quality of services must be regulated to protect "cap
tive" consumers. This may be a short-sighted view, how
ever, in light of potential state revenues f r o m lease arrange
ments. 

Six states (Massachusetts, Connecticut, Delaware, Mary
land, New Jersey, and Kentucky) are presently involved as 
lessors and regulators of services located on their highway 
rights-of-way, as are nearly all toll road authorities. The 
latter have been concerned with attracting maximum high
way use (and extracting maximum revenues) through the 
provision of convenient services. Most of the state-owned 
service facilities were built during the early days of con
trol led-access highway construction when the adequate 
provision of services by private interests was definitely in 
doubt. Today, private development of adequate and rea-
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Fifiuie 3. Indiana Toll Road seivice plaza. The Wilbur Shaw Seivice Area on the Indiana Toll Road occupies a site mea-
suiini> 500 ft by 1,200 f t , lepresenting an addition to normal right-of-way of roughly 14 acres. A similar facility is located ad
jacent to the easthound loadway. Not all toll roads providing sidesliip service plazas have chosen to locate them strictly in 
pairs, although more than two-thirds of all toll road service stops have been built on dual sidestrip expansions of this type. 
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Figure 4. Florida Turnpike service plaza. The Fort Pierce Service Area on the Florida Turnpike (Sunsliine State Parkway) 
is typical of many toll road service plazas which have been located in the median. Here, the median is roughly 550 ft wide, 
and the service and parking facilities (exclusive of entrance-exit lanes) some 1.200 ft long. Considerable additional land (more 
than 50 acres) was required to provide this development site. 
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sonably-spaced road user services at freeway interchanges 
still remains as a critical unknown in this controversy (see 
Table 10 for urban and rural interchange spacing data). 

Proceeding on the basis of two broad assumptions, i t is 
possible to get a clearer idea of regional variations in the 
potential demand for road user services on Interstate high
ways. The first assumption, supported by limited data, is 
that on long-distance trips motorists plan their travel so 
as not to have to stop for services (including rest stops) 
more frequently than every 100 miles. The second assump
tion is somewhat arbitrary, but appears entirely reasonable. 
I f an Interstate highway passes through or within 10 miles 
of an urban community of 25,000 persons or more, it might 
be expected that acceptable road user services wi l l be de
veloped near at least one interchange with a cross-route 
leading to that community. 

Examination of the 1960 Census reveals that of the 449 
urbanized areas and urban places with a population of 
25,000 or greater, some 257 urban centers (this reflects 
the grouping of some suburban communities into urban 
centers) wi l l be interconnected by the 33,500 miles of 
rural Interstate highways under the criteria just mentioned. 
Taking into account the fact that some urban centers w i l l 
be connected by more than one route, the average spacing 
interval between these major urban connections along the 
Interstate System is then 96 miles (Table 11). Thus, it 
would appear that, over the entire system, the likely mini
mum distribution of adequate road user services at inter
changes wi l l be roughly commensurate with the probable 
habits of road users seeking services (i.e., stops at about 
a 100-mile interval). However, the regional variations 
across the country shown by Table 11 indicate that in at 
least the four western regions, road user services developed 
by private enterprise may not occur with sufficient fre
quency. 

Perhaps a third assumption involved is that the develop
ment of services in sparsely populated rural areas is un
likely. Certainly, the development of desirably spaced, 
high-quality services over long stretches of rural highway 
seems improbable without some fo rm of governmental en
couragement. In situations of this type, each rural inter
change wi l l offer roughly the same potential for develop
ment to private enterprise; it would seem more logical, 
however, i f every sixth or seventh interchange were de
veloped to provide high-quality services and i f low-quality 
services were discouraged at the other interchanges. Ex
pected volume of traffic is an important factor here, of 
course. 

These eventualities were noted nearly 10 years ago, 
when, in referring to the development of services entirely 
by private enterprise, the National Highway Users Con
ference stated ( 5 ) : 

This method (i.e., private enterprise develop
ment at interchanges) of providing service facili
ties to the highway user works well as long as 
sizable communities exist at reasonable intervals 
and the expressway does not pass too far from 
such towns or cities. However, in the less popu
lated areas of the country it would seem necessary 
to provide other plans for facilities and access 
thereto at reasonable intervals . . . of course, in 

rural areas (particularly in the western part of the 
country) where the interchanges are less frequent, 
service facilities may necessarily be required at 
strategic areas established between interchanges. 

I t is interesting to compare the regional variations in 
urban center spacing along the Interstate System (Table 
11) with the same type of data for interurban tol l roads 
(Table 8 ) . The results indicate that most toll roads have 
been built within urbanized corridors, with an average 
urban center spacing of 47 miles. This figure approximates 
the Interstate spacing of urban centers in the two most 
heavily urbanized sections of the country, the Middle 
Atlantic states (48 miles) and the Northeast states (49 
miles). Thus, it would seem that, regardless of the devel
opment which might take place at interchanges, the pro
vision of road user services on highway rights-of-way 
throughout the country remains an important issue. Cer
tainly the success of toll road service plazas indicates that 
many road users tend to pay little attention to the location 
of nearby cities or possible interchange services, i f they are 
given a choice. 

A worthwhile study in this connection might be the 
evaluation of the provision of services at interchanges 
along the 2,550 miles of interurban toll road. A study of 
this kind should also attempt to determine the allocation of 
road user purchases among facilities both on and ofl" the 
right-of-way. Similarly, it seems plausible that longer sec
tions of Interstate highway which have been in operation 
for some time (as in Michigan, for instance) and which 
carry comparable volumes of traffic could be compared wi th 
appropriate sections of toll road. Here the extent and 
nature of interchange development along these two mileage 
samples would be important. Presumably, the fact that 
rural Interstate interchanges are spaced more than twice 
as frequently as those on interurban toll roads (Tables 8 
and 10) would be of major influence. Also important would 
be the delay at toll plazas, and the possible extra cost asso
ciated with getting off and on the toll road to seek services 
at interchanges. 

SCENIC OVERLOOKS 

A t present, scenic overlooks have been planned or com
pleted in conjunction with controlled-access highway con
struction in some 20 states. The location of such facilities 
depends, of course, on factors of natural beauty and favor
able route location in scenic areas. In general, it appears 
that many of these states have planned their scenic over
looks to supplement their system of safety rest areas. I n 
other words, rest areas have been located according to 
some general spacing criterion (wi th fu l l advantage taken 
of any scenic opportunities), with smaller-scale overlooks 
then being planned for other appropriate points along the 
system. Alabama's experience in locating these facilities 
may be typical: safety rest areas are being planned at inter
vals of f rom 20 to 50 miles and require about 12 acres of 
land each. Appropriately located scenic overlooks consist 
of about 3 acres each. 

Although many of the states contemplating scenic over
looks may provide only simple turn-out and parking faci l i 
ties, the possibility exists that increasing public use wi l l 
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TABLE 10 

INTERCHANGE SPACING ON INTERSTATE HIGHWAYS 

RURAL URBAN 

INTERCHANGES INThRCHANGES 

SPACING MILE- SPACING 
TOTAL 
INTER-

Ten continuous 
sections of 
Interstate • 

Total Illinois 
mileage " 

Total for sample 

Interstate System 
projections 

AGE NO. ( M I ) AGE NO. ( M l ) CHANGES 

2,439 461 5.3 192 115 1.7 576 

1,356 243 5.6 276 192 1.4 435 
3,795 704 5.4 468 307 1.5 1,011 

33,599 6,461 5.2 5,500 3,667 1.5 10,128 

• See Appendix C for route locations. 
•> Existing and programmed, as reported by Illinois Division of Highways. 

Excludes major toll road Interstate mileage (1,901 miles): Illinois Northwest ToUway (76), Oklahoma 
Turnpikes (174), Florida Turnpike (45), Indiana Toll Road (157), Kansas Turnpike (187), Maine Turnpike 
(59), Massachusetts Turnpike (135), New York Thruway (500), Ohio Turnpike (206), and Pennsylvania 
Turnpike (362). 

eventually demand that they be developed along the lines 
of safety rest areas (where feasible). Several states, par
ticularly California and Wisconsin, have active scenic 

highway programs in which opportunities to reflect natural 
beauty in route design are studied in each new route loca
tion. 

TABLE 11 

URBAN CENTER SPACING ALONG THE INTERSTATE HIGHWAY SYSTEM ' 
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Northeast 1,120 14 2 7 0 23 49 
Middle Atlantic 1,109 11 5 7 0 23 48 
East North Central 4,219 34 21 20 1 76 55 
West North Central 4,677 13 7 13 1 34 138 
South Atlantic 5,002 271/2 14'/! 20 4 66 76 
East South Central 3,007 12 11 12 0 35 88 
West South Central 4,325 24 9>/2 4 0 37'/i 115 
Mountain 7,083 13 7 10 4 34 208 
Pacific 2,880 121/2 5 3 0 20'/i 140 
Total 33,492 161 82 •' 96 10 349 96 

• See Appendix C for a complete listing of urbanized areas and urban places which are inter-connected by 
controlled-access highways; both Interstate and major toll road connections are included 

•'Excludes urban Interstate (5,500 miles), toll road Interstate (1,901 miles), and Hawaiian and pending 
mileage (107 miles). To derive rural Interstate mileage within each region, it was necessary to allocate urban 
Interstate mileage (which was then subtracted from total mileage) according to urban population within each 
region. 

' Urbanized areas contain at least one city with a population of 50,000 or greater. Thirteen of the 212 
urbanized areas identified by the 1960 Census have been deleted via metropolitan grouping. Fourteen additional 
urbanized areas are connected by inter-urban toll roads, so that 88 percent of all spatially distinct urbanized 
areas (total 199) are inter-connected by controlled-access highways. 

<> Urban places contain a population of 25,000 to 50,000. Sixty-one of the 237 urban places identified by the 
1960 Census have been deleted via metropolitan grouping. Eleven additional urban places are connected by 
inter-urban toll roads, so that 61 percent of all spatially distinct urban places (total 176) are inter-connected 
by controlled-access highways. 



/•(,(,'«;£' .5. Palisades liiteistate Paikwa\ scenic oveilook. Scenic oveilooks are appiopriate, of couise, onlv foi sections of highway traveisina paiticularly scenic areas. 
The Roikefellei Lookout on the Palisades Inteislate Paikway, located in the New Jersey Palisades aiea, affords a fine view of the Hudson Rivei Valley. 
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TRUCK WEIGHT STATIONS 

Recent developments in the technology of truck, weighing 
scales, combined with the successful application of portable 
scales by various state police departments, make question
able the future prospects for truck weight stations as a 
multiple use of right-of-way. I f portable scales are used 
(as in New Y o r k ) , there wi l l be little need for special 
weight stations in conjunction with controlled-access high
ways (safety rest areas could be used, i f properly designed, 
for portable scale operation). Connecticut, on the other 
hand, plans to build five permanent weight stations, located 
near the state line along its Interstate mileage. 

Whether permanent or portable regulation techniques 
are adopted by individual states, recent experimental work 
in Michigan, Texas, and Kentucky gives strong evidence 
that in-motion weighing at highway operating speeds wi l l 
become more important in the future. In this event, the 
in-motion weight station along 1-94 at Grass Lake, Mich . , 
may represent an important prototype for permanent truck 
weight installations. 

Only 13 state highway departments (according to the 
questionnaire survey) indicated that weight stations along 
controlled-access highways were planned or built under 
their jurisdiction. The possibility exists that other states 
may also eventually construct such facilities, with such 
decisions usually involving both state police and state high
way departments. 

TANDEM TRAILER AREAS 

On three of the nation's interurban toll roads, special mar
shalling areas have been provided within the right-of-way 
for the assembly and break-up of tandem trailer trucking 
units. Such areas are necessary either because tandem 
trailer combinations are prohibited f r o m using state high
ways, or because their overall lengths (up to 108 f t ) ex
ceed those permitted on state highways. These so-called 
"double-bottoms" offer certain obvious advantages to truck
ing firms, for one driver is able to haul two loads. 

The New York Thruway was the first to authorize the 
operation of 108-ft doubles in 1959, and annual tandem 
trailer mileage on the Thruway has steadily increased. 
Data on average trip' length for a typical month (Table 12) 
indicate that roughly two-thirds of the Thruway's tandem 
trailer mileage represents medium-range trips (200 to 300 
miles). Only 15 percent of overall mileage involved trips 
over 300 miles m length. Truckers bound f r o m Boston to 
Chicago are able to travel 519 miles with tandem trailer 
combinations to the New York-Pennsylvania border (via 
the Massachusetts Turnpike and the New York Thruway) . 
They are then required to break up and travel in single 
trailer units some 127 non-toll miles (via I 90) to the Ohio 
Turnpike. A t the Turnpike they are permitted to reassem
ble in tandem combinations and proceed the remaining 336 
miles ( f r o m Ohio Turnpike Interchange 12) to Chicago 
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l-iguie 6. Viigmui tiuck weight stations. These liuck weight stations aie loiated along 1-64 in Viiginia. Noimal sidestiip 
width of 72 ft has been expanded to 250 ft to accommodate eaih facility {with 50 ft additional foi the seivice road). The 
additional iight-of-way lequired foi the eastbound station is 5 4 aires. Note that pedestiian tunnels undei the fleeway 
lanes allow both weighing aieas to he administeied fiom a single building 
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Figure 7. Connecticut safety rest area-truck weight station. The combination of different types of muhiple uses at a single site may be appropriate in some situations. A 
major safety rest area and truck weight station have been proposed along 1-91 near Wallingford, Conn. The site is in excess of 50 acres in size. Note that the truck 
weight station and related parking facilities would be well screened from both the roadway and surrounding automobile parking and picnic areas. 
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Figure 8. New York Thruway tandem trailer area. Tandem trailer parking facilities at the Sufjern Route 17 interchange of the New York Thruway have received heavy 
use, and the development of additional parking areas in the near vicinity is contemplated. In addition to the five parking areas shown here, two others are located just 
of} the bottom of the photo. The toll plaza (serving both directions) is located at left center. Tandem trailer trucking operations must break up here before traveling 
on otiier New York or New Jersey highways, with the principal demand at this interchange being exercised by New Jersey truckers. A number of the "dollies" used to 
connect trailer units may he seen in the foreground. 
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(at the Indiana state l ine) , completing the route via the 
Indiana Tol l Road. Any make-up and break-up areas 
needed on the Ohio Turnpike and the Indiana Tol l Road 
must be provided privately, off the right-of-way, with state 
permits allowing operations between these sites and the 
nearby toll roads. According to Turnpike officials, opera
tion of double-bottoms on toll roads and turnpikes has 
apparently not presented any significant problems in terms 
of their effect on other traffic. 

The Massachusetts Turnpike, the New York Thruway, 
and the Kansas Turnpike have indicated that the location 
and provision of tandem trailer make-up and break-up 
areas along their routes has been determined simply on the 
basis of individual consultation with the trucking firms 
involved. These toll roads have provided, respectively, 
3, 21 , and 4 tandem trailer facilities at interchanges where 
demand for them was expressed. I n addition, the Okla
homa Turnpike has leased interchange right-of-way land 
for development of a truck relay terminal near Miami , 
Okla. 

A number of factors are important in considering the 
future potential of tandem trailer areas as a multiple use 
of right-of-way. Along toll-free routes of the Interstate 
System, such provisions would clearly benefit private truck
ing concerns. The states might realize some income f r o m 
the venture through leasing of right-of-way for tandem 
trailer areas to trucking companies. Private development 
of such facilities near interchanges would represent another 
possibility for accommodating tandem trailer operations 
on controlled-access highways. 

Tandem trailer combinations are now permitted in 29 
states, but only 18 of these allow lengths up to 65 or 70 f t . 
No special provisions have been made for tandem opera
tion on Interstate highways. 

Opinion varies as to the preference of the trucking in
dustry for different sizes of doubles (even triples are opera
ted in Cal i fornia) . In fact, with experience in tandem 
trailer combinations over 70 f t in length limited largely to 
the five toll roads previously mentioned, useful speculations 
are difficult. The trucking industry has gone on record in 
favor of a 70-ft l imit on combinations operated over pr i 
mary state highways, with this l imit extended to 110 f t for 
Interstate highways ( 6 ) . In this event, tandem trailer 
areas—either publicly or privately buil t—would seem 
necessary as part of the Interstate System. The most likely 
occurrence is that progress in Interstate construction w i l l 
stir the various state highway departments to uniformity in 
finally adopting the 65-ft combination length limit recom
mended by A A S H O , at least on their Interstate freeways. 
Of course, this would still require truckers to break up 
their 110-ft units when they leave the tol l roads. 

Finally, there can be little question that markets and 
conditions wi l l exist whereby the operation of all sizes and 
combinations of tandem trailers wi l l be desirable for some 
segment of the trucking industry. Whether publicly-built 
tandem trailer areas should be considered for selected in
terstate trucking corridors (via controlled-access highways), 
or for certain freeways within various states, represents a 

TABLE 12 

NEW YORK STATE THRUWAY T A N D E M TRAILER 
OPERATIONS" 

LENGTH NO. OF NO. OF TOTAL AVG. TRIP 
OF HAUL FIRMS TRIPS MILES LENGTH ( M l ) 

Long 6 584 203,781 349 
Medium 12 4,167 913,464 219 
Short 14 1,863 260,394 140 
Al l 32" 6^614 1,377,639 208 

•' Source — New York State Thruway Authority Data arc for July 1966. 
Average trip length for first six months of 1966 was 208 miles Long-haul 
carriers traveled 15 percent of total mileage; medium-haul, 66 percent, and 
short-haul, 19 percent. 

difficult policy question for the individual states. Certainly 
a good many additional data regarding the impact of such 
facilities upon the national and regional economies would 
be useful in making these decisions. 

OTHER USES 

Rising standards of living, increasing amounts of leisure 
time, and increasing mobility have had a strong influence 
in accelerating the rapidly growing demand for outdoor 
recreational facilities over the past few years. One of the 
direct manifestations of this growth has been the steady 
increase in the sale of travel trailers by mobile home manu
facturers. The Mobile Home Manufacturers Association 
reports a 700 percent increase in travel trailer shipments to 
dealers ( f r o m 15,400 units in 1956 to 107,600 units in 
1965). Similarly, camping trailers have grown f r o m 18,000 
units in 1961 to 67,200 units in 1965 (370 percent in
crease), while pick-up coaches have increased f rom 29,000 
units to 85,000 units (290 percent increase) during the 
same period. 

In recognition of the increasing presence of long-distance 
travel trailer motorists, the Ohio Turnpike has established 
six overnight travel trailer parking facilities at selected 
service plazas. Four of these provide a separate paved 
parking area for 8 to 10 trailers, a central safe drinking 
water station, and a central holding-tank disposal station. 
No fee is charged and the facilities are used heavily in 
season. The remaining two installations provide parking for 
20 trailers, the same central water and disposal stations, 
plus electrical outlets and waste-water drains for each 
space. A $2 fee is charged, and these areas have not been 
used as heavily as the free areas. A t all six parking areas, 
occupancy is limited to one night. 

There are strong indications that as toll road service 
plazas and Interstate rest areas experience the growing 
presence of travel trailers seeking overnight parking space, 
special accommodations such as those described may be
come necessary. The prospect is not an appealing one to 
many highway and toll road officials, for the maintenance 
problems presented are significant. In many states, the 
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Figure 9. New York Thiuway interchange development. Gco-
metiic design policies for New Yoik Thiuway interchanges have 
often produced sizeable land aieas between the Thiuway, the 
cios.s-ioute, and the toll areas. One of the laigest of these 
sites {35 acies) is located at the We.it Henrietta U.S. 15 
(No. 46) inteichanae. The tandem trailei area occupies 1.3 
acres and the maintenance aiea loiighly 4 5 acies. Two-thiids 
of the Thiuway's tandem areas occupy ramp interiors of this 
type, and a number of police bariacks and maintenance areas 
have been similaily located. 

construction of such facilities may appear to be more the 
responsibility of state conservation and park departments 
than the highway department. Still , long-distance travel 
trailer motorists are quite likely to feel that safety rest 
areas should recognize their needs as well as those of 
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Fiauie 10. Ohio Turnpike liasel tiailei paikmf;. This .sche
matic site plan (not to scale) indicates the location of ovei-
nifiht travel tiailei paikinn facilities at the Blue Heion Seivice 
Plaza on the Ohio Turnpike. Space foi 20 tiaileis is pio-
vided, lequiiini; lou^hly ',U acie of additional paved paikiiij; 
aiea. Similar facilities have been piovided at five other 
service plazas, ulthoujih foui of these pi aside only 8 to 10 
tiailer paikinf; spaces. Refeience to Fiftutes 2, 3, and 26 in
dicates that the neces.saiy space foi such facilities can usually 
he found within existing seivice plaza and safety lest area 
desi'^ns. 

truckers and automobile motorists. Perhaps as an indica
tion of things to come, the New York Thruway currently 
is giving thought to following the Ohio Turnpike lead, and 
limited provisions for overnight trailer parking already have 
been made by the state highway agency in Minnesota. 

Another direct response to the increasing demand for 
outdoor recreational facilities is the current construction of 
the Garden State Arts Center within the right-of-way of the 
Garden State Parkway in New Jersey. This cultural-recre
ational development wi l l be located 30 miles south of 
Newark, involving some 250 acres of Telegraph H i l l Park's 
350-acre expanse. The latter represents the major facility 
among the nine picnic and rest areas located along the 
Parkway. Among the facilities involved in this development 
are an outdoor amphitheater seating 4,800 persons, sloping 
lawn accommodations for another 5,000, art exhibition 
mall, nature trails, 2,000-car parking lot, Monmouth 
County Art-Nature-Science Museum, botanical gardens, 
and drama theater. Parkway authorities clearly have a 
major, regional cultural facility in mind. 

Although this example is unique, in that Telegraph H i l l 
Park was not acquired for a specific highway purpose 
during the original planning of the Parkway, there are im
portant implications here for the coordination of freeway 
right-of-way acquisition with the development of major 
cultural-recreational centers. Direct freeway access to such 
facilities may well be desirable and is certainly an integral 
part of the Garden State Arts Center design. 

The Anthony Wayne Recreation Area, a similar regional 
facility located 40 miles north of New York City, also in
corporates direct freeway access (Figure I I ) . Although 
federal statutes prohibit the development of active recrea
tional or major picnic facilities (other than normal safet> 
rest areas) within the right-of-way of Interstate highways, 
the orientation of freeways to major cultural-recreational 
areas developed by other agencies remains a distinct pos
sibility. This might involve both the adjustment of route 
alignment and the provision ot direct ramp connections in 
order to improve the regional accessibility of such sites. 
Where direct access is provided, at least a minimal indirect 
multiple use of highway lands is implied. 

Two states—California and Florida—have developed 
agricultural inspection stations within freeway rights-of-
way. In Florida these have been developed in conjunction 
with truck weight stations and have required only small 
increases in the land area otherwise needed for these sta
tions. Only one such facility presently is located on an 
access-controlled highway in California, and it is expected 
that this wil l be incorporated into a proposed safety rest 
area. In general, agricultural inspection stations appear to 
be similar to overnight travel trailer parking facilities in that 
they can easily be combined with other multiple uses 
oriented toward the freeway user. I f developed separately, 
they would be practically identical to truck weight stations 
in design and land requirements. The demand for high
way-related agricultural inspection facilities seems to de
pend on the administrative consenicnce associated with 
alternative inspection procedures, a decision resting with 
state agriculture departments. 
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Figure II. Palisades Interstate Parkway recreation area. The Anthony Wayne Recreation Area on the Palisades Interstate Parkway, located some 40 miles north of New 
York City, represents a successful example of the coordination of freeways with major recreation facilities. Swimming, picnicking and hiking are among the activities of
fered here. Capacity of the directly-accessible parking lot is more than 2,000 vehicles, and additional parking for 750 vehicles recently has been provided in a cleared area 
shown at the top of the photo. 



22 

C I I A I T I R FOUR 

MULTIPLE USES RELATED TO THE SURROUNDING AREA 

A second major category of multiple use consists of those 
activities which arc not strongly related to the freeway 
user. Use of freeway rights-of-way for these activities has 
usually been the result of convenience, coincidence of loca
tion, or the ability to coexist with the freeway without 
adverse effect on traffic. The survey and literature review 
identified a wide range of such uses, which is somewhat 
indicative of the broad potential for them in the future. 

PUBLIC TRANSIT FACILITIES 

Two types of public transit facilities have been associated 
with freeway rights-of-way in urban areas—exclusive tran
sit lanes with stations and passenger stop turn-outs for 
buses operating with other freeway traffic. In both instances, 
transit stops or stations have usually been located at cross-
streets. In the case of buses operating with other freeway 
traffic, stops have usually been located near ramp intersec
tions with cross-streets to facilitate transfers f r o m surface 
street routes. 

In general, exclusive transit lanes (whether rail or bus) 
seem appropriate and feasible only where relatively high-
density corridors coincide with projected freeway construc
tion or where coordinated with an ambitious park-and-ride 
and feeder bus system. Broadly, such circumstances seem 
likely only within metropolitan areas with populations in 
excess of about 1,000,000. Given favorable demand cir
cumstances, the well-developed coordination of freeway 
and transit planning is also a prerequisite. 

Bus operations in the freeway traffic stream (whether 
freeway stops are included or not) offer a less expensive 
alternative for meeting major transit demands. I t appears 
that such operations could be feasible in metropolitan areas 
with populations over 200,000. 

Median rail transit facilities are operating in two states 
(California and I l l inois) , and other exclusive transit lanes 
are in various planning and proposal stages under six other 
jurisdictions. The rapid transit line opeiated by the Chicago 
Transit Authority in the median of the Eisenhower Ex
pressway has led to the impending construction of other 
median facilities in the Chicago area. Median strips have 
already been reserved in the Ryan, Kennedy, and Steven
son Expressways, with exclusive bus lanes, rather than rail , 
proposed for the last. 

The Southern Pacific Railroad operates a commuter 
line within a freeway median (on its own property, how
ever) in California, and the New York Central Railroad 
also operates a commuter line on privately-owned side-
strips immediately adjacent to the Massachusetts Turnpike 
in Boston. These two examples, as well as other railroad 
operations within privately-owned median areas in Okla
homa and New York, are indications of freeway right-of-

way acquisitions made around existing rail lines. However, 
they are indicative of the fact that such facilities can co
exist with freeways and represent a promising multiple use. 

A plan for the coordination of an existing rail line, a 
proposed rail transit line, and the proposed Southwest Ex
pressway in Boston includes portions of the transit line 
located within the expressway right-of-way. In San Fran
cisco, the Bay Area Rapid Transit System wil l locate some 
of its mileage within freeway medians and sidestrips at 
four different locations: (1) Oakland's Grove-Shafter Free
way (median, 3.5 miles) where simultaneous freeway-transit 
line construction is under way, (2 ) State Route 24 in Con
tra Costa County (median, 6.5 miles) where the existing 
freeway is to be rebuilt, (3) San Francisco's Southern 
Freeway, 1-280 (sidestrip, 3.5 miles), and (4) State Route 
238 between Hayward and Fremont (sidestrip, 8 miles) 
where transit line construction wil l precede freeway con
struction. 

Median bus lanes have been proposed in Miami , Fla., 
and also have been considered by the New Jersey Turnpike 
as part of its widening program in northeastern New Jersey. 
The District of Columbia and Virginia have been involved 
in proposals for median transit facilities in the Washington 
Metropolitan Area, and exclusive median bus lanes also 
have been proposed in Baltimore. 

Passenger stops for exclusive transit lanes may require 
increases in normal urban freeway median widths to ac
commodate platforms and stair or escalator connections to 
cross-streets (minimum median width needed is approxi
mately 50 f t ) . Similarly, where directly adjacent turn-outs 
and stops are provided for buses operating in freeway 
traffic, limited additional right-of-way may be required. 
Stops of this type under cross-street structures wi l l generally 
require a widened bridge span. Thus far, most experience 
has been with bus stops on interchange ramps. Ample space 
for turn-outs is usually available at interchanges, for the 
actual land requirements are relatively small. The appro
priate locations for such stops in terms of safety and 
access within different types of interchanges are illustrated 
in AASHO's Policy on Arterial Highways in Urban Areas 
( 7 ) . 

There are two types of express bus operations which 
have been routed over freeways—individual routes which 
make no stops along the freeway, and trunk-line routes 
which do make such stops. To date, freeway bus service 
has been predominantly of the individual-route type (Table 
13). However, as one study in this area has remarked (8): 

The need for and location of bus stops on exist
ing and future freeways deserves careful analysis, 
based on transportation data of the region. Only 
where the trunk-line type of service is envisioned 
(as in the proposed Stevenson Expressway in Chi-
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Figure 12. California median rail transit. The San Francisco Bay Area Rapid Transit System will utilize freeway right-of-way extensively for its lines and stations—both 
median and sidestrip areas. The interchange between the MacArthur and Grove Shafter Freeways in Oakland illustrates the accommodation of median transit facilities 
under complex highway design conditions. 



24 

M E D I A N 
F E N C E 

C R O S S - R O U T E 
B U S S T O P S 

E X P R E S S W A Y 
B U S S T O P 

P E D E S T R I A N 
W A L K W A Y S 

E X P R E S S W A Y 
B U S S T O P 

C R O S S - R O U T E 
B U S S T O P S n 0 200 400 600 

S C A L E IN FEET 

Fiiiure 13. St. Louis interchange bus stops. Anothei type of 
expressway bus stop, located in St. Loins at the Kings High
way interchange of the Daniel Boone Expressway, is shown. 
Expressway buses are required to make an S-type movement 
via an mtei-iamp connector. Each expressway bus stop is 
directly adjacent to a local cio.ss-route stop, and is also linked 
to the opposite-side local stop by a pedestiian walkway. 

cage) would an extensive system of loading facili
ties seem warranted in intermediate areas. At 
special locations, bus stops may be needed for indi
vidual-route type of operation. . . . Stops may be 
established outside the interchange area i f the 
geometric layout allows buses convenient reentry 
to the freeway, and i f passengers do not have to 
walk excessive distances. Otherwise, bus stops 
should be built in the interchange area. At some 
locations, bus stops may also be necessary be
tween interchanges. 

Freeway bus operations are growing—at least six cities 
inaugurated such service between 1957 and 1963 (Table 
13). A l l of the 10 metropolitan areas with populations 
over 2,000,000 have some fo rm of freeway bus operation, 
and in four of these freeway bus stops have been built or 
are planned. Ten of the remaining 13 metropolitan areas 
with populations over 1,000,000 also have provided free
way bus service, but only one of these had built (by 1963) 
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Figure 14. Los Angeles Expressway bus .stop. Shown heie is a typical bus turn-out in Los 
Angeles, located on the Harbor Freeway at the 6th Street oveipass. These pick-up, discharge, 
and transfer points at non-interchange locations provide expie.ss bus .seivice to local areas 
without requiring buses to leave the freeway. Note the access stalls to stieet level. 
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T A B L E 13 

EXPRHSS BUS OPKRATIONS ON FRKEWAYS 

SMSA Ml.IROE'OI.IIAN IlLS Slop 

RANK ARl A 1957 •' 1963 '• i-ACiiiin-s 

I New York 0 NA — 
2 Chicago 5 — 
3 Los Angeles 26 U) 
4 Philadelphia 15 — 
5 Detroit 5 — 
6 San Francisco 34 1 
7 Boston 0 NA — 
8 Pittsburgh <• 3 — 
9 St. Louis 21 10 

10 Washington 0 3 1 
U Cleveland 2 — 
12 Baltimore — 2 — 
14 Buffalo — 12 — 
15 Houston o NA — 
18 Dallas i: 6 — 
19 Cincinnati o 9 — 
20 Kansas City o NA — 
21 San Diego o 3 2 
22 Atlanta 25 — 
23 Miami — I — 
33 San Antonio o 2 1 
40 Rochester ' — NA Several 
48 Sacramento — 1 — 
56 Richmond — 1 

I N T E R S T A T E 8 7 

• o Indicates limited operations; • indicates nine cities included in 
1957 study 

I ' Values indicate number of freeway bus routes in operation 
' Operations inaugurated since 1963 
Sources: 1957 data, Rcf (S); 1963 data, Ref. (20) 

freeway stop facilities. Los Angeles and St. Louis, each 
of which has provided 10 freeway bus turn-outs within the 
highway right-of-way, offer interesting contrasts in the de
mand conditions which may warrant such service. A 
relatively high volume of crosstown transfer traffic to and 
f r o m surface routes is handled by Los Angeles' freeway 
stops during peak-hour operation. St. Louis, on the other 
hand, offers core-dominated radial service, and its inter
mediate freeway stops serve primarily to collect additional 
passengers going to and f rom the downtown area. 

HIGHWAY MAINTENANCE FACILITIES 

In acquiring freeway right-of-way, both the scale of the 
undertaking and the size o f many of the parcels involved 
have suggested to a number of states the possibility of 
developing highway maintenance yards on unused right-of-
way. I n some cases, highway maintenance and storage facil
ities may be developed on sites acquired especially for that 
purpose; in others, remnant parcels of adequate size might 
be utilized. Such facilities include garages or shops for the 
storage and service of highway maintenance equipment, as 
well as major material supply depots. On a small scale, less 
imposing provisions for the storage of aggregate, snow con
trol materials such as sand and salt, and landscaping ma
terials might also be made. In these cases existing right-
of-way, without additional land acquisition, may often 
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Fiaiiw 16. New Yolk inlciiliannc mmiileimmc aiea. An ex
ample of ramp iiUeiior development is demonstiatcd in this 
Albany County (New York) maintenance aiea constructed 
alona 1-87 (State Route 155 inteiclian^e). Diiect aciess to 
the site is fiom the local cross-ioute only, thouf^h the con-
trolled-access facility is leadily accessible via inteichanffe lanips. 
The total enclosed aiea consists of 6.0 acres, while the de
veloped site coveis I H acies. Resident enf;iiieer offices will 
also be located here. 

prove suitable. Most of the major toll road authorities 
(75 percent) also have developed maintenance and storage 
facilities within their rtghts-of-way. 

Although several early developments of this type pro
vided access to maintenance areas directly f r o m the free
way, it is now generally agreed that only local, non-freeway 
access should be permitted ( 9 ) . Nevertheless, median stor
age areas have been constructed in at least three states 
(Table 14). In a number of examples (along both tol l 
roads and state-built freeways) direct freeway access to 
maintenance areas built on sidestrips also has been per
mitted. Although it might be argued that adequate speed-
change lanes associated with these developments would 
eliminate hazards which might be involved, such lanes 
usually have not been provided. 

Because many maintenance facilities o f this type arc 
used infrequently or are used only during low-volume 
traffic conditions, it might seem reasonable that, where 
adequate sight distance prevails, direct freeway access is 
not unduly hazardous. As a general rule, however, the 
location of maintenance storage facilities within interchange 
areas (on sidestrips, ramp interiors, or under structures) 
with cross-route access, or on sidestrips with frontage road 
access, should receive priority consideration. Wi th these 
restrictions in mind, the development of maintenance faci l i 
ties along freeway rights-of-way appears to be a multiple 
use of potentially wide application, dependent only on 
policy decisions of the various state highway departments. 

HIGHWAY AND STATE POLICE OFFICES 

The development of highway or police administrative 
ofiices as a multiple use of right-of-way parallels that of 
maintenance storage areas in most respects. A n important 
difference seems to be that office-type facilities are not as 
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Filfure 17. California undcistiucture maiiuenance area. Twenty hijihway and landscape 
maintenance stations have been located beneath elevated .sections of freeways in the Los 
Angeles area. The.se .sites range from 0.28 to 4.27 acres, with an aveiage .size of 1.12 acres. 
Shown is the Sawtelle landscape maintenance station, located at the interchange of the San 
Diego Freeway and l-IO. 

S C A L E IN F E E T 

R A M P 

O F F I C E A N D 
B U I L D I N L D I N 

R I C H M O N D - P E T E R S B U R G T U R N P I K E 

Figure 18. Richmond-Peteisbuig Turnpike interchange development. The Richmond-Petersburg Turnpike has located its main 
admmistration building and maintenance headquarters within a ramp inteiioi at its State Route 10 (No. 6) interchange. 
Diiect access is piovided from both ramps and the Turnpike itself. The developed area is loughly 500 by 600 ft, or 7 acres 
in .size, and requiies a .substantial expansion of light-of-way. 
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T A B L E 14 

T Y P E S OF HIGHWAY LAND U T I L I Z E D FOR 
MAINTENANCE AND STORAGE F A C I L I T I E S ' 

AGENCY 
SIDE-
STRIPS 

RAMP I N 
TERIORS 

15 State highway 
departments 

12 Toll road 
authorities 

9 

10 

UNDER 
STRUC
TURES 

•Two states, not included here, did not indicate the type of highway 
land utilized for maintenance storage. 

T A B L E 15 

T Y P E S OF HIGHWAY L A N D U T I L I Z E D FOR 
HIGHWAY AND STATE P O L I C E O F F I C E S 

HWY. AND STATE POLICE MAINT. FIELD 
ADMIN. OFFICES " OFFICES 

RAMP IN- SIDE- RAMP IN- SIDE-
AGENCY TERIORS STRIPS TERIORS STRIPS 

6 State hwy. depts." 1 2 2 4 
8 Toll road auth.'' 2 4 0 3 

•State Police barracks have been located along Massachusetts Turn
pike (sidestrips) and New York Thruway (sidestrips and ramp interiors. 

" Landscape field offices located under structures in California. 
« Port of New York Authority has located administrative offices on air 

rights over a bridge toll plaza. 

amenable to spatial dispersion, but tend to be centralized 
in a few locations. 

Few states have chosen to locate highway or state police 
offices wi thin freeway rights-of-way, whereas at least four 
toll road authorities have located their administrative offices 
i n ramp interiors or on sidestrips (Table 15) . Again, i t 
generally has been agreed that only local area access should 
be provided to such facilities. 

Although these examples represent administrative func
tions closely tied to highways and highway services, coordi
nation of the building of government offices ( in general) 
with freeway development offers interesting possibilities for 
multiple uses. Appropriate areas f o r such development 
would be ramp interiors or sidestrips which are accessible 
f r o m either cross-routes or frontage roads. 

PARKS AND RECREATION 

Four broad categories of parks and recreational areas were 
reported as multiple uses by the survey—regional parks, 
local parks and playgrounds, ornamental parks, and under-
structure playgrounds. They have involved ramp interiors 
in two states, sidestrips in nine jurisdictions, and under-
structure areas in four jurisdictions. The size of the total 
land area involved and the nature of the facilities provided 
are the major characteristics distinguishing between these 
examples (Table 16) . I n general, these developments rep
resent cases where available and accessible right-of-way has 
coincided wi th surrounding residential recreational needs 
or with demands fo r specialized parkland generated by an 
entire urban area or region. 

Regional parks are relatively extensive developments for 
both active and passive recreation whose total area extends 
(usually) well beyond the right-of-way boundaries of any 
freeways which might be involved. However, at least the 
sidestrip portions of the roadway and possibly ramp in
teriors can be coordinated with the planning and use of the 
park. I n Manchester, Connecticut, proposals have been 
made for a linear park some two miles in length, which wi l l 
be coordinated with the relocation of US6. Freeway 
right-of-way involved in this park project wi l l be used 
principally for pedestrian walkways and bridle paths, with 
ramp and roadway underpasses provided where needed. 

T A B L E 16 

T Y P E S OF HIGHWAY L A N D U T I L I Z E D FOR 
L O C A L A R E A PARKS AND PLAYGROUNDS 

AGENCY 
RAMP 
INTERIORS 

SIDE-
STRIPS 

Connecticut 
New York 
Illinois 
Delaware 
Dist. of Columbia 
Maryland 
California 
Montana 
Oregon 
New Jersey Tpk. 
Port of N. Y . Auth. 

UNDER 
STRUCTURFS 

The ramp interior of a partial clover-leaf interchange rep
resents the focal point of the park proposal (Fig. 19) . 

I n Binghamton, N . Y . , a linear park has been proposed 
for right-of-way land which lies between 1-81 and the 
Chenango River. The area involved is 2 ' / i miles long and 
averages 600 f t i n width. I n addition, a 30-acre area ac
cessible f r o m local streets is proposed fo r development as 
a part of the project. Walkways, picnic areas, comfort 
stations, a park roadway, boat basin, and parking fo r 200 
cars are all part o f the river bank proposal, while a skating 
rink, football field, and ball diamond wi th a 2,000-spectator 
grandstand are proposed for the adjacent parcel (Fig. 20 ) . 
Interstate 81 motorists would have access to the area via 
a safety rest area which connects wi th the pedestrian path 
system (10). 

Interest in the use of freeway rights-of-way fo r park 
purposes is evident in other countries as well as the United 
States. Plans have been completed i n Perth, Australia, f o r 
a major park facili ty located within a three-level freeway 
interchange. Located on the banks of the Swan River, at 
the fringe of the central business district, the 85-acre inter
change wi l l be extensively landscaped and have pools, foun-
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r / f 7 . , ? n ^"""7 /'•«'''"• P"'-̂  P'"/"^"''•. ^" M<]nchcster, Conn., the local planning and zoning commission has proposed 
the development of a linear park some 2 miles m length in coordination with the relocation of U S Route 6 A 14-acre ramp 
interior is proposed as a major active lecreation area, where athletic fields, tennis and basketball courts, and a field house would 
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tains, and grade-separated pedestrian paths. Some 62 acres 
wil l be available fo r park development, with the remainder 
required for ramps and roadways. Pedestrian access to 
highway facilities wi l l be prevented by vegetation barriers 
or by fencing screened by vegetation. Both pedestrians and 
vehicles wi l l be able to move freely across the entire inter
change area via grade-separated facilities. 

In Wilmington, Del. , an existing park on both sides of 
Brandywinc Creek wi l l be retained underneath the new 
1-95 viaduct, and an additional playground also has been 
proposed beneath the viaduct. The coordination of Lake 
Shore Drive and Lincoln Park in Chicago, and of the 
Henry Hudson Parkway and Riverside Park in New York, 
also represent examples of regional park and freeway de-
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figure 20. New York linear paik proposal. A proposal has been made in Binghamlon, N. Y., for the multiple use as a regional 
park of a 2'/2-mile stretch of right-of-way lying between 1-81 and the Chenango River. The area involved comprises about 200 
aires, varying in width fioin 225 to 110 ft, and was originally acquired for highway drainage and flood protection. A scenic 
oveilook and rest area is included which would make the park directly accessible to freeway auto traffic. The park proposal also 
includes a 30-acie site between 1-81 and Front Street, adjacent to a major inleicliange with Stale Route 17. Both this area and 
another 20 acres extending the oppo.site .sidestrip were also acquired for highway drainage purposes. Proposed here (at left) are 
a skating rink and outdoor athletic facilities, with paved parking (275 cars) and overflow paiking {800 cars) connected via a 
pc'destiian overpass. 
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velopment. Other less extensive examples o f this type may 
be found in both of these urban areas and in other cities 
across the country. 

The possibility of locating several regional parks along 
a single freeway has been carried through in a number of 
examples in the New York area, notably on the Palisades 
and Taconic State Parkways. Here, as with cultural-recrea
tional facilities, an indirect multiple use of right-of-way 
may be achieved when direct-access connections between 
freeway and park are provided. Joint development of such 
facilities, whether in rural or urban settings, should produce 
economies in land acquisition for both programs, as well as 
providing special opportunities f o r imaginative and aesthet
ically pleasing freeway design. 

As a second broad category, local parks and playgrounds 
serve an immediately adjacent residential area and custom
arily are small in size. Of 40 remnant parcels along the 
John F. Kennedy Expressway in Chicago (parcels are 
triangular in shape, as the expressway is on a diagonal), 
six have been designated fo r local park use. A l l but one o f 
these are separated f rom the right-of-way proper by a 
realigned local street, and all are located along a 4-mile 
diagonal stretch of the expressway. They average less than 
one-sixth acre in size and probably wi l l be developed as 
neighborhood tot lots, passive recreation areas, and play
grounds. The Port of New York Authority has permitted 
sidestrip park development with local access in Bayonne, 
N . J., and along the George Washington Bridge-Henry 
Hudson Parkway ramp connections in New York City. 
Playgrounds and parks on sidestrips have been considered 
in Washington, D.C., and temporary playing fields and 
playgrounds have been permitted on future ramp area 
sidestrips in Maryland. 

Ornamental parks, whose primary purpose is beautifica-
tion to benefit both the road user and the local area to 
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Figure 21. Jeney City iinderstriictiirc playgrounds and paiking. 
These five land parcels are located under the New Jersey Turn
pike viaduct in Jersey City. The three target parcels, averaging 
1 acre in .si:e, have been developed as paved paiking lots. The 
two sites at left, about '/i acre each, serve as paved playground 
areas for local neighborhood use A nesv high school has been 
proposed adjacent to the three parking lots 

which it is accessible, have been proposed or inaugurated 
in several states, such as Oregon, Montana, and California. 
I n the last two states (and probably several others) these 
developments have involved local civic organizations, such 
as garden clubs, working with the highway departments. 
Some of the Montana ornamental and leisure parks have 
utilized ramp interiors and an expansion of normal free
way right-of-way. In Portland, Ore., the city wi l l develop 
an esplanade park area between the East Bank Freeway 
(1-5) and the Willamette River. 

The fourth type of local area park, understructure play
grounds, also primarily serves a surrounding residential 
area. Examples of this type of multiple use may be found 
in Jersey City, N.J. , under an elevated section of the New 
Jersey Turnpike (I^ig. 2 1 ) ; i n Chicago, at two locations 
under elevated portions of the Dan Ryan Expressway, and 
in Bayonne, N.J. , under the elevated approach to the Port 
of New York Authority's Bayonne Bridge. 

In most cases, these park developments represent mult i 
ple uses with an "opportunity seizure" quality about them. 
For example, in the design and construction of viaduct 
structures and freeway ramps, the potential use o f ramp 
interiors or understructures for park purposes is not usually 
considered. These uses are established after the fact, 
usually in response to an expressed demand for them. In 
some cases, however, the use of sidestrips for recreational 
purposes may call for excess right-of-way acquisition, or at 
least for the coordination of recreation and freeway plan
ning. In the case of regional parks, such coordinated plan
ning is vital. The recent proposals in Manchester and 
Binghamton may well portend a reawakening of the interest 
in freeway and recreational land-use coordination which 
has been relatively dormant since the Lake Shore Drive-
Henry Hudson Parkway era of the 1920's and 1930's. The 
growing demand f o r recreational land in general—and this 
demand is most acute within urban areas—suggests that 
the coordination o f regional parks with freeway right-of-
way acquisition and construction represents a promising 
area for increased activity. I n addition, available under
structure, sidestrip, and ramp interior parcels within given 
urban areas should be closely examined in relation to 
potential local recreation demands. 

VEHICUUVR PARKING 

Understructure Parking 

The Automotive Safety Foundation concluded (11) that 
existing urban freeways generally have been built too far 
f r o m the core of the central business district for under
structure parking facilities to serve major parking demands. 
Accepting 1,000 f t as a maximum acceptable walking dis
tance between parking and CBD destinations. Table 17 
reveals that only one-half of those cities with populations 
over 150,000 have any important potential for major un
derstructure parking developments in their downtown areas. 
The study also notes that existing understructure parking 
facilities have been developed at reasonable cost, often 
.serving all-day worker parking, specialized spot-recreational 
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parking, public transit park-ride, or industrial and com
mercial parking at various locations throughout urban areas 
( / / ) . 

The survey of state highway and toll road agencies indi
cates that some f o r m of understructure parking has been 
inaugurated in 21 states (and additionally, i n association 
with three toll roads), and proposed in at least five other 
states. Four states have also permitted understructure truck 
or bus parking, and one has authorized truck parking only. 
Although the location of these facilities ( C B D or non-
C B D ) has not been indicated, i t appears that many of 
them have been developed to serve special demands or 
specific commercial-industrial land-uses. I n this connection, 
14 state highway and toll road agencies indicated that lease 
or permit arrangements fo r understructure parking had 
been made with private clients, while 23 reported that either 
their agency, the local municipality, or a local parking 
commission was responsible fo r such facilities. (The ad
ministration of understructure parking in two states was 
not reported, and in one the reported parking was unsanc
tioned. Unsanctioned parking undoubtedly occurs in other 
states, as well.) 

Although the ASF report ( / / ) explores the cost and eco
nomic aspects of building a structure instead of an em
bankment so that the understructure area may be used f o r 
parking. Table 17 suggests that the demand for such de
velopment is likely to be limited. Proposed understructure 
facilities of this type must be contrasted with nearby off-
freeway alternatives involving cleared land. Comparable 
cleared land costs (roughly $150,000 to $175,000 per 
acre) and a sizable parking demand capable of supporting 
the facili ty are usually associated only with areas very 
close to the CBD's of large cities. There are cases where 
this parking development opportunity may exist, as evi
denced by a recent Oklahoma City proposal to raise a 
section of urban tol l road to allow two levels of under
structure parking. I n general, however, the great majority 
of understructure parking facilities wi l l represent oppor
tunity projects associated wi th adjacent land-uses, de
veloped after freeway construction. I f the demand is 
sufficient, the construction of such parking lots is not par
ticularly difficult , though the space required per parking 
stall wi l l be approximately 30 percent more than for an 
off-freeway lot ( / / , p. 17). Understructure parking repre
sents perhaps the most clearly market-oriented of any of 
those which have been developed. 

Sidestrip and Ramp Interior Parking 

A number of local area freeway-parking developments 
have utilized sidestrips and ramp interiors at interchanges, 
and, rather than serving adjacent land-use, have been 
oriented somewhat to freeway users. These commuter 
parking facilities have been used both for car pooling and 
as park-and-ride lots for public transit operations. Although 
the success and use of the existing facilities have been 
modest, there would seem to be good potential for com
muter parking, particularly in association with public 
transit operations on the freeway. 

Sidestrips and ramp interiors along the Merri t t Park
way in Connecticut have been utilized fo r a number of 

T A B L E 17 

DISTANCE FROM N E A R E S T F R E E W A Y TO E D G E OF 
C E N T R A L PARKING DEMAND A R E A IN 65 CITIES 
OF OVER 150,000 POPULATION 

AIRl INE 
DISTANCE (FT) 

Inside 
0- 500 

500-1,000 
1,000-1,500 
1,500-2,000 
2,000-2,500 
2,500-3,000 
Over 3,000 
Total 

NO. OF 
CITIES 

10 
11 
14 
11 
6 
5 
I 

65 

PERCI.NT 
OF TOTAL 

15 
17 
22 
17 
9 
8 
1 

11 
100 

Source- Ref. ( / / ) , p I I . 

years for informal car pool parking (12). Such multiple 
uses remain unsanctioned by the state highway depart
ment, although consideration was given to the provision 
of median and ramp interior parking facilities f o r this 
purpose. However, questions of state liability for parked 
autos and the proper use of highway funds has discouraged 
any serious proposals along these lines. The greatest ac
cumulation of vehicles at any of these nonsanctioned sites 
(Fig. 22 ) , some of which also includes parking on bridge 
structures, has usually been only 25 to 30 autos, and 
there have been no serious problems with regard to free
way or interchange operations. 

The Garden State Parkway has formally established a 
small commuter parking facility ( fo r use by car poolers) 
at its Redbank Interchange 109, roughly 35 miles south 
of Newark, N . I . Thirty-three spaces are provided at a 
$3 monthly or $0.25 fai ly fee. The lot is located on 
a sidestrip adjacent to an ofT-ramp toll booth and is ac
cessible via a local frontage road. Though the facili ty has 
been in operation since August 1962, i t is rarely filled 
to capacity. The response by Parkway users to this ex
perimental project has not been sufficient to encourage 
the construction of others, which originally had been 
planned. Mitigating circumstances, however, appear to 
indicate that commuter parking facilities at other loca
tions ( for instance, at Irvington, adjacent to Newark, and 
at Toms River, 60 miles south of Newark) might pro
duce more encouraging results. Many potential users of 
the Redbank lot utilize the excess parking space at a 
nearby shopping center for all-day parking. This, of 
course, may not always be possible at other interchange 
locations (13). 

The Massachusetts Turnpike has constructed a ramp 
loop interior parking facili ty at its West Newton Inter
change, 10 miles f rom downtown Boston. The lot is 
adjacent to a toll booth and accessible via a local street 
connection which underpasses the ramp (F ig . 2 3 ) . N o 
charge is made fo r use of the lot, and it is available to 
either car poolers or New York Central Railroad com-
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Figure 22. 
.Wcarlv all 

Connecticut interchange parking. Unsanctioned parking within ramp interiors along the Merritt State Parkway in Connecticut has 
such vehicles belong to car poolers who have proceeded to other points along the Parkway. Shown here is the Connecticut Route 

become common 
110 interchange. 

in recent years. 
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Figure 23. Massachusetts Turnpike interchange parking. One of the few multiple-use examples which involve grade-separated 
vehicular access to a ramp interior has been developed at the West Newton interchange of the Massachusetts Turnpike. 1.3 
acres have been paved for commuter parking, and a pedestrian connection provided to the adjacent New York Central transit 
platform stop. The facility may also be used by car poolers from the surrounding local area, but with somewhat circuitous access 
to the interchange. Note the small (1.2 acre) maintenance area at left, and the two undeveloped sidestrip parcels, each about two 
acres in size, on each side of the Turnpike. 

muters (a platform stop is adjacent). Though vehicle 
capacity is around 150, there are rarely more than 50 
cars in the lot. 

Other interchange parking facilities have been estab
lished in Washington, D . C . (ramp interior fringe parking 
lot) and within ramp interiors in Utica, Syracuse, and 
New York, N . Y . The Kansas Turnpike has provided side-
strip parking adjacent to utility buildings at major inter
changes for bus commuters making round trips to other 
points on the turnpike. The Port of New York Authority 
has constructed a major ramp interior-understructure park
ing lot, with a capacity of several hundred vehicles, ad
jacent to the Lincoln Tunnel approaches in New Jersey. 
In this highly specialized example, buses carry commuter 
parkers from the lot through the Lincoln Tunnel into 
New York City. 

OTHER USES 

A few states have permitted the use of freeway sidestrips 
in rural areas for agriculture and grazing. The experi
ence of the Kansas Turnpike is probably typical. There, 
private hay mowing between right-of-way fencing and 
roadway shoulders is permitted, thus minimizing sidestrip 
maintenance costs for the Turnpike. Oregon has permitted 
a similar agricultural use along expanded sidestrips ac
quired for future route widening. State wildlife officials 
in Illinois have encouraged the possible retention of natu
ral vegetation or re-seeding of sidestrip areas in low-
volume rural freeway sections to provide nesting areas 
for game birds such as pheasants. Here again, a reduc
tion in mowing or maintenance costs could be realized. 
In California the highway department has developed 

fenced stock trails within the right-of-way in a few loca
tions. Sidestrip grazing has been permitted in South 
Dakota. In a related type of development, the Kansas 
Turnpike has also constructed cattle loading and unload
ing pens at two locations adjacent to the roadway, providing 
both local and direct freeway access. The pens open 
directly onto the extensive pasture lands through which 
the route passes. 

Boat launching and access-to-stream areas have been 
developed in at least two states, primarily involving rights-
of-way located underneath bridge structures. The Mis
souri Conservation Commission is currently developing an 
access-to-stream area where 1-70 crosses the Missouri River 
in Cooper County. Also involved are a boat marina and 
a local access road constructed within right-of-way limits. 
The Connecticut Department of Natural Resources has 
also provided boat launching sites under bridge struc
tures; for example, in association with 1-95 in Norwalk, 
Conn. 

A bridle path has been privately developed within a 
75-ft sidestrip of the Merritt Parkway near Greenwich, 
Conn. The path has been in use for some 25 years and 
apparently has raised no significant problems. In Cali
fornia the Division of Highways has been involved in the 
planning and construction of riding and hiking trails 
in two locations—Santa Clara and Contra Costa Counties. 
Actual utilization of right-of-way in these two instances 
has been limited, however, to equestrian underpasses 
which provide for continuous trails. The extension of 
this category of multiple use to include bicycle paths 
seems entirely reasonable, though apparently no proposals 
along these lines have been made. 

The New York Thruway has offered its rights-of-way 



•nlerchanf-e. The extensive land consumption of major directional interchanges is illustrated, where 1-91, 1-95, and Connecticut 34 merge 
interior at left is used for nonregiilulcd parking by employees of the panel post depot at far left. The enclosed area is roughly 2V2 
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Figure 24. New Haven directional in 
together in New Haven. The ramp ... 
.v/rf. .Some consideration has been given to the construction of another postal building on this site. 

acres in 
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for the location of utility lines and commercial pipclmcs. 
Although they have had only limited response to this 
olTcr (several proposals), coordination in the location of 
two linear activities such as a freeway and a pipeline 
seems a logical arrangement where there is a coincidence 
of demand for both. 

Ponding for conservation and flood control purposes has 
been developed as a multiple use In a number of states. 
In North Dakota the State Game and Fish Department 
and the Water Conservation Commission have shared in 
construction costs for the development of sidestrip dams 
and lakes. The State Board of Fisheries and Game and 
the Water Resources Commission have been involved in 
similar ponding developments in Connecticut (in one 
instance involving a ramp interior). Five of Nebraska's 
safety rest areas have incorporated into their overall 
design small lakes remaining from borrow pits. Near 
Chicago, ponds have been developed from borrow pits 
for the Illinois Toll Road and turned over to the Cook 
County Forest Preserves for recreational use. In Florida, 
storm sewer ponding areas have been developed by the 
highway department for municipal maintenance and opera
tion involving both understructure and median (adjacent 
to high fills) rights-of-way. Pumping stations, a related 

multiple used, have been developed by the sanitation de
partment on understructure and sidestrip areas in the 
District of Columbia. 

An interesting proposal for the use of understructure 
areas was recently advanced for a section of 1-480 in 
Omaha, Nebr. A variety of urban activities, including 
multi-level parking, small parks, a motel, and service 
stations, have been suggested by local planning officials. 
Federal and state highway agencies have expressed great 
interest in this project as an opportunity for coordinating 
transportation improvements with potential new land de
velopment (14). 

Several examples of understructure warehousing and 
storage appear to fall into two groups—those which pre
ceded highway construction, and those which followed. 
In at least three states (Massachusetts, Oklahoma, and 
Rhode Island) freeway viaducts have been built over 
exisling railroad lines and related warehousing facilities. 
In New Orleans the police department operates a recently 
completed warehouse located beneath a freeway overpass. 
Open material and metals storage also has been permitted 
beneath viaducts of the Richmond-Peterson Turnpike, and 
in Washington, D.C. , and California. 

CHAPTIR HVh 

EVALUATION OF MULTIPLE USES 

The multiple uses of freeway rights-of-way described in 
the preceding chapters cover a wide spectrum. Some 
may be developed within normal right-of-way dimensions, 
whereas others require limited or extensive expansions of 
right-of-way. Multiple uses may produce effects which 
are beneficial to the surounding local area, to freeway 
users, or both. In some cases uses may simply be the 
result of "convenient coincidence," with no observable 
detrimental etfects, but no observable direct benefits. In 
still other cases, multiple uses might represent largely an 
administrative convenience for highway or highway-re
lated agencies (such as for maintenance or traffic regu
lation), but again with no identifiable or direct benefits 
involving freeway users or the surrounding area. 

This chapter evaluates those multiple uses that have 
been developed or seriously proposed, as revealed by the 
survey and the literature review. For each use, the evalua
tion considers criteria such as right-of-way requirements, 
type of land utilized, probable location and demand, tem
porary versus permanent use of the land, quantity and 
nature of traffic generation, access requirements, safety 
factors, aesthetics, costs, and benefits. For discussion pur
poses these criteria have been grouped into three broad 

categories: ( I ) location and land-use, (2) traffic and 
safety, and (3) costs and benefits. The evaluation is 
summarized in Table 18, on which much of the dis
cussion is based. These evaluations do not necessarily 
reflect the actual circumstances associated with a par
ticular use reported by the survey or the literature review. 
For example, the survey may have reported the location of 
a certain use in median land, whereas the evaluation in 
Table 18 may suggest that such a use probably is most 
suited for a sidestrip location. The actual location and 
frequency of these uses as reported by the survey and the 
literature review have already been summarized in Tables 
I through 16 and the two preceding chapters. 

LOCATION AND LAND-USE 

Piohahle Location 

Although it is conceivable that each type of multiple use 
might, under certain conditions, be developed within urban, 
suburban, or rural contexts, each use seems to be oriented 
toward a particular local environment. This may result 
from the nature of demand associated with the use, from 
the type of highway land which is most appropriate, or 
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14. P O K B l t J r i V f l R eOWSERVA-

1 2 - • - 2 i 3 -
Limited To 

Urban Areas Poss ib lv 
Poss ib ly 

hor Major 
S ta t ions 

No D irec t 
(Buses) 

Direct 
Poss ib ly 

(Pedes tr ian-
Vehicu lar C o n f l i c t s ] 

Large 
(For R a i l 

L i n e s ] 

Yes 
(Longer Bridge Spans 

And Poss ib le Pe
d e s t r i a n Or Vehicu lar 

Grade Separat ions] 

Yes 
(Reduce Freeway 

T r a f f i c ) 

>es 
( F a c i l i t a t e s Area 

Trave11 

A t t r K t ive 
S ta t ion DLSi^n 

P o s s i b i l i t i e s 

T I O N AND FLOOD CONTROL 3 2 1 • • • 3 2 1 4 Limited Possibly No No None None No Small No I n d i r e c i T y " 
rDrainage] Yes 

1 5 . PUHPING S T A T I O N S (WA
T E R , F U E L , SEWAGE) 1 2 3 • - - 3 2 1 4 L i n i t i d Pos5ibl> No No None Direc t No Mediuit No No ^C'S 

(andsi. ipinii \nd 
Scrctninif Miv 

Be Needed 

1 6 . ROAD MAINTENANCE 
F A C I L I T I E S 3 2 1 • • • 4 1 2 3 Moderate Poss ib lv No Poss ib ly I n d i r e c t 

Probably 
D irec t 

Poss ib ly 
( I f D irec t Freeway 

Access Allowed] 
•̂ ed 1 um 

Possibly 
(Access Lanes] I n d i r e c t l y I n d i i t c t U 

May Be D i f f i c u l t 
l o landscape 

\nd Screen 

1 7 . S A F E T Y R E S T AREAS 3 2 1 2 1 3 - Extens ive Yes No No Direct None 
Poss ib ly 

[ P a r t i c u l a r l y Access 
To Median Uses] 

Medlum 
Yes 

(Access Lanes) 
Yes 

(Rest Opportunit ies) No 
Landscaped Or 
Natural Beauty 

18 S E R V I C E P L A Z A S 3 2 1 • • 2 1 -
Extens ive 

[ I f Federal 
Pol icy Changes] 

No No No Direct 
Probably 

D irec t 

Poss ib ly 
[ P a r t i c u l a r l y Access 

l o Median Uses) 
Large Yes 

(Access Lanes) 

Yes 
(Provide A 
S e r v i c e ] 

No 
Good A r c h i t L c t u r a l 

P o s s i b i l i t i e s , 
Should Be 

1 9 . S C E N I C OVERLOOKS 3 2 1 - - 2 1 -
Coinc identa l 

With Scenic 
A t t r a c t i o n s 

Yes No No Direc t None 
Poss ib ly 

[ P a r t i c u l a r l y Access 
To Median Uses] 

Small Yes 
(Access Lanes] 

Yes 
(Rest Opportuni t ies ) No Pic serve 

Natural Beauty 

2 0 . TAHDEU T R A I L E R AREAS 
( U A K E - U P AND B R E A K - U P ) 2 1 3 • 1 3 Stdte Regulation 

Of Tiindemb 
Yes No Poss ib ly I n d i r e c t D irec t 

Poss ib ly 
(Slov. Truck Small 

Poss ib ly 
(Access Lanes] No No May Be D i f f i c u l t 

2 1 . TRUCK WEIGHT S T A T I O N S 2 1 • - 2 1 - State Regulatory 
P o l i c i e s 

Yes So Poss ib lv D irec t None 
Possibly 

Tfcntrance And E x i t 
Of Sloh Trucks) 

Small -
Med 1 urn 

Yes 
(Access Lanes) 

Yes 
(Regular 1ruc( 

T r a f f i c ) 
So 

Landscaping 
S t i d r d 

2 2 . WAREHOUSING 
AND S T t m A G E 1 2 / - - 2 3 1 Limited Yes No No None Direct No Medium No Vo Yes 

Landscaping 
And Screening 
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f rom the size of the land area involved. Eleven multiple 
uses appear to be most suitable for rural locations, while 
seven are more urban-oriented in nature (Table 18). Four 
uses are somewhat flexible as to probable location and 
arc listed as most likely to occur in suburban areas. 

Road user-oriented activities are the likeliest uses fo r 
rural rights-of-way, although Chapter Three has illustrated 
a possible need for them on urban and suburban freeway 
sections. Multiple uses associated with the surrounding 
area are, understandably, more likely to arise in urban 
and suburban areas simply because there are more oppor
tunities to establish relationships with adjacent development 
(such as a local park on freeway land to serve an adjacent 
neighborhood). For the same reason, the greatest poten
tial for multiple uses not identified by the survey or the 
literature review would seem to be in urban and suburban 
locations. The closer spacing of interchanges in these 
areas offers more oportunities fo r use of ramp interiors. 
Working against the potential for such uses, however, are 
the more limited right-of-way widths in urban areas. 

Rif-ht-of-Way Requirements 

A t least 14 types of multiple use are amenable to de
velopment within normal right-of-way dimensions. Four 
of these (boat launching and access to streams, under-
structure parking, local parks and playgrounds, warehous
ing and storage) are oriented particularly toward under-
structure areas, while three are linearly-oriented toward 
sidestrip development (bridle paths, agriculture and grazing, 
public transit lanes). Two special cases are median transit 
facilities and air rights developments, which might also 
involve parcels of land adjacent to sidestrips or interchange 
areas. The largest number of Uacs which seem suited fo r 
a particular type of freeway land are those associated 
with ramp interiors (cultural-recreational facilities, parking, 
local parks and recreation, ponding for conservation and 
flood control, public transit stations or stops, pumping 
stations, road maintenance and storage facilities, and 
general warehousing and storage). 

Nine of the uses mentioned could require limited ex
pansions of right-of-way under certain situations, while 

C O P L E Y / 
SQUARE 

S H E R A T O N 
P L A Z A 
H O T E L 

U R N P I K E A N D R A I L R O A D 
A T L O W E R L E V E L 

B A C K B A Y 
S T A T I O N 

P R U D E N T 
T O W E 

100 200 300 400 500 
S C A L E IN FEET 

Figure 25. Massachusetts Turnpike urban interchange. The Massachiis-etts Turnpike-fluntington Ave. interchange, located adja
cent to Bostcm's Prudenticd Center and Copley Square, has attracted considerable interest as a possible site for major air-rights 
development. A number of high-rise residential and office propo.sali have been made by private groups which would span the 
ramp area at D. Roughly five acres (including ramp.s) are available here. The Sheraton Plaza Hotel has expressed interest in 
parcels A imd B, also Turnpike right-of-way property, for possible parking garage development. Parcel A, one acre in size, is 
presently unrelated to the highway, with final use as yet undetermined. Parking for 30 vehicles U C is reserved for Turnpike per-
.sonnel, who.w offices are in the nearby Prudential Tower. 
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four of them would require extensive expansion if major 
facilities were contemplated (cultural-recreational centers, 
interchange parking, flood control ponding, road main
tenance and storage areas). In addition, eight multiple 
uses normally can be developed within a limited expansion 
of right-of-way (agricultural inspection stations, cattle 
loading pens, highway and state police offices, regional 
parks and recreation, safety rest areas, scenic overlooks, 
tandem trailer areas, and truck weight stations). Another 
use (service plazas) could be developed with limited 
right-of-way expansion if the facilities arc built over-the-
road, such as those on the Illinois ToUway (Fig. 29). Five 
uses would require an extensive expansion of highway 
land acquisition in the event that major facilities were 
developed. 

The size of area associated with the terms "limited" and 
"extensive"' right-of-way expansion should be discussed 
briefly. Limited expansion is defined as right-of-way in
crease ranging from a few additional feet of width up 
to a maximum of about 10 acres. This maximum increase 
approximates the size of standard sidestrip rest areas 
being constructed on much of the Interstate System (Fig. 
26). Many of the more extensive multiple uses in terms 
of site size occupy both freeway right-of-way and adjacent 
non-highway land. Some of the largest expansions of 
highway land have resulted from median service plazas 
and rest areas (Figs. 4 and 27). In some cases, however, 
wide medians have been developed to retain some out
standing natural feature of the region or for topographical 
reasons, wherein the directional roadways are built at 
different elevations. 

Type of Highway Land Utilized 

Four basic types of highway land are available for multi
ple-use development—sidestrips, medians, ramp interiors, 
and understructure areas. In Table 18 these areas are 
ranked according to feasibility of site for each type of 

multiple use revealed by the survey and the literature 
review. 

Although medians represent possible locations for at 
least 13 reported uses, there are serious problems involved 
in achieving development of these areas. The principal 
impetus for developing multiple uses within medians— 
with the exception of exclusive transit lanes, utilities, and 
commercial pipelines—involves a desire for accessibility to 
freeway traffic from both directions. Although median de
velopments have generally been discouraged by state high
way agencies because of potentially hazardous left-side 
access points, two of the more recently completed toll 
roads, the Florida Turnpike and the Atlantic City Express
way, have both provided median service plazas. It appears 
that adequate signing and length of speed-change lanes can 
do much to alleviate the potential safety hazards of the left
side movements. In this connection, it is significant that 
nearly one-third of the service plaza pairs now serving 
American toll roads are located in the median (Table 19). 
In addition, at least four states have constructed median 
weight stations (Illinois, Oklahoma, Montana, Minnesota) 
and a number of others have also located safety rest areas 
within wide medians. 

A critical variable influencing the suitability of median 
locations as development sites appears to be the volume 
of traffic which the freeway is expected to carry. The 
Garden State Parkway, with seven of its nine service 
plazas located in the median (and three of its nine picnic 
and rest areas), reports a relatively high level of accident 
experience as a result of left-side access requirements. 
Traffic volume on the Parkway is comparatively heavy. 
Perhaps for similar reasons, Illinois has described its 
median weight stations as "undesirable." The A A S H O 
policy guide on safety rest areas ( / ) notes that such 
uses should be located within a median only where local 
conditions are not favorable for the preferable "right-
side" sites. 

A simple technique for developing median locations 

W E L L -

R E S T R O O M 
B U I L D I N G 

T R U C K P A R K I N G 

T R U C K P A R K I N G 
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R E S T R O O M 
B U I L D I N G • W E L L 

I N T E R S T A T E S O 
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Figure 26. Iowa safety rest areas. Rest areas have most often been de.ugned in pairs, with the rightside facility usually sited 
slightly in advance of its companion. This pair of rest areas is located along ISO in Polk County, Iowa. Rest room buildings 
also provide space for an outdoor, weather-protected, information display case offering highway and service information. The 
normal 80-ft .sidestrip has been increased to 400 ft and the addinonal land required is .some 10 acres for each site. 
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while eliminating left-side access has been carried out 
at the Angola service plaza on the New York Thruway 
(Fig. 28) . Service plazas involving air-rights structures 
spanning the roadway accomplish the same "one-restaurant-
serving-both-directions" objective, while also eliminating 
left-side access (Fig. 29) . In addition to the examples 
discussed here, multiple uses not related to freeway traffic 
might conceivably be developed at median locations— 
principally within urban areas—if grade-separated pedes
trian or vehicular access were provided. Generally, how
ever, the demand for land in most urban areas has been 
great enough to restrict freeway cross-sections to relatively 
narrow medians and to favor sidestrips and interchange 
areas for possible multiple-use development. 

As might be expected, sidestrips are potentially feasible 
locations for the widest variety of multiple uses, and 
appear to be the best sites for at least 14 of the reported 
uses. A n obvious reason for the wide range in possible 
uses of sidestrips is that they can be combined with 
adjacent non-highway land to f o r m parcels that are of a 
size suitable for development. This has been the case 
in most significant sidestrip developments. 

Although some multiple use of existing sidestrips in 
urban areas is possible (as part of air-rights structures, 
fo r ut i l i ty lines, local area park developments, and inter
change area parking) these highway lands, by themselves, 
are generally too narrow for urban development (see 
Table 2 0 ) . A few examples may exist where adjacent 
buildings or other types of land-use are permitted to en
croach upon normal right-of-way, but these are of rela
tively minor importance. Similarly, in rural or surburban 
fringe areas, the two multiple uses which appear best suited 
to normal sidestrip widths—riding, hiking, and cycling 
trails and agriculture-grazing— have been developed only 
infrequently. 

This need f o r more land implies, i n general, that the 
development of sidestrip multiple uses is best coordinated 
with freeway planning and alignment studies. Preferably, 
the acquisition o f freeway right-of-way and any additional 
parcels needed to produce a developable site should proceed 
together. The possibility of acquiring certain right-of-way 
sections well i n excess o f normal width requirements— 
without specific multiple-use development in mind—ap
pears to merit serious consideration as well. I t would 
then be possible to combine portions of normal sidestrips 
with directly adjacent parcels, forming single land areas 
with a much higher development potential. Air-rights 
structures might also f o r m part of such projects, with the 
range in possible sidestrip uses considerably expanded. 
Former Federal Highway Administrator, Rex M . Whitton, 
detailed some of the practical aspects of such a concept 
in an address before the November 1966 meeting of the 
Portland Cement Association, as follows: 

Normally, urban freeways are planned and de
signed to use a minimum right-of-way, to minimize 
displacement of people and businesses, and any 
other possible community disruption. In acquiring 
such land, however, highway departments often 
have to pay considerable amounts to affected prop
erty owners for severance damages; that is, pay
ments for decreased value to remaining property 

T A B L E 19 

TYPES OF HIGHWAY LAND U T I L I Z E D FOR 
S E R V I C E PLAZAS 

SlDh-
STRIPS 

I-ACILITY MEDIAN (PAlRS) 

Inter-urban toll loads: 
Floiida Turnpike 
Indiana Toll Road 
Kansas Turnpike 
Kentucky Parkways 
Maine Turnpike 
Massachusetts Turnpike 
New Jersey Turnpike 
New York Thruway 
Ohio Turnpike 
Oklahoma Turnpikes 
Pennsylvania Turnpike 
West Virginia Turnpike 
Urban and recieational toll roads: 
Atlantic City Expressway 
Connecticut Turnpike 
Dallas-Fort Worth Turnpike 
Garden State Parkway 
Illinois Tollways 
Kennedy Memoiial Highway 
Kentucky Turnpike 
Merritt-Wilbur Cross Pkwy. 
Total 

1' 

3 
5 

2 
2 

35 

3 
5 
7 

14 
8 
5' 
9 
2 

_5 
81 

Restaurant in median with pedestrian bridges to sidestrip parlcing 
kits and fuel service 

" One facility involves pedestrian bridge to parking lot and fuel service 
on opposite sidestrip; another provides air-rights restaurant and sidestrip 
parking lots and fuel service. 

'• Al l five involve air-rights restaurants with sidestrip parking lots and 
fuel service. 

T A B L E 20 

OUTER SEPARATION OR SIDESTRIP WIDTHS 
FOR URBAN DEPRESSED F R E E W A Y S ' 

WmTH EACH ACRES PER ROUTE-MILE 
RIGHT-OF-WAY SIDE ( F T ) (BOTH SIDES) 

Restricted 10 2.4 
20 4.8 
30 7.2 

Intermediate 40 9.6 
50 12.2 
60 14.6 

Desirable 70 17.0 
80 19.4 
90 21.8 

100 24.2 

• Source: Ref (7), pp 325-335. 

because of the sale of part of the property for the 
freeway. 

Our preliminary studies show that in some urban 
situations the cost of acquiring whole blocks or 
squares of property would be about the same, or 
only slightly higher, than the cost of acquiring 
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Figure 27. Michigan safety rest area. Only a few slates have developed safety rest areas or scenic overlooks on highway land at other than sidestrip locations Shown here is- a 
median rest area on US-27 north of Clare, Mich. Maximum median width is roughly 700 ft. 



Figure 28. New York Thruway service plaza. The Angola Service Area on the New York Thruway provides a pair of parking and gasoline service areas {one on each side of 
the roadway) with a single median restaurant facility accessible via pedestrian overpasses. In this way potential left-side access ramp accident hazards are avoided, without costly 
duplication of restaurant facilities. Maximum sidestrip widths are approximately 300 ft (median width about 250 f t ) . The service area in the foreground requires some 4.4 
acres beyond normal right-of-way limits, with adjacent frontage road access and employee parking involving an additional 3 acres. Restaurant services and deliveries are made 
(from both directions on the Thruway) via left turns to a median service road. 
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Figure 29. Illinois Tollway service plaza. The Illinois Tollway Commission has built five over-the-roadway restaurants, which allow a considerable reduction in land require
ments as opposed to other types of road user service plazas. Shown here is the Des Plaines Oasis on the North-West Tollwaij. Sidestrip width is about 400 ft at its maximum 
point, and the total land required {beyond normal right-of-way ) on each side is less than 4 acres. No expansion of the median is necessary, of course, and one major restaurant 
is able to serve road users from both directions. Separate local frontage road access and parking are provided for employees. 
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freeway rights-of-way including severance damage 
payments. 

Thus, a city could acquire entire blocks or even 
wider areas on the route of a planned freeway. 
Out of whole blocks acquired for joint develop
ment, the highway department would need only 
a permanent three-dimensional easement—an air 
tunnel for the freeway—which it could buy for an 
amount equal to its appropriate share of the right-
of-way costs, thus supporting the joint development 
concept without increase in its planned highway 
expenditure. It would then have available for other 
development valuable land at a fraction of the 
cost of acquiring it alone. 

This concept is drawing increasing interest around the 
country and is being seriously examined in conjunction 
with local urban renewal programs, notably in Chicago 
and other large cities. 

Interchange ramp interiors can provide feasible sites 
for about one-half of the uses in Table 18, subject to 
certain design conditions and limitations on size of de
velopment. Urban ramp systems frequently enclose land 
areas which have high multiple-use potential. Though 
the diamond interchange is the most common design type 
in urban areas (usually entailing little extra width beyond 
that provided for the mainline roadway), other interchange 
types represent major land consumers. Table 21 indicates 
the size of land areas enclosed by the ramp systems of 
typical cloverleaf interchanges. Directional interchanges, 
most often developed where two freeways intersect, fre
quently require in excess of 100 acres for complete 
development—with as little as 15 to 20 percent of the 
right-of-way actually paved for ramps and roadways. 

Some idea of the scale of interchange land-use oppor
tunities in urban areas can be gained by examining the 
277 miles of existing and programmed freeways in the 
Chicago area (Cook and DuPage Counties). As Figure 
30 illustrates, 87 non-diamond interchanges will shortly be 
in existence in the Chicago Metropolitan Area. Nearly 
one-half of these (46 percent) will be full cloverleafs, 
19 percent will be directionals, and the remainder will be 
partial cloverleafs and trumpets. Proceeding on the simple 
assumption that the 17 large directional interchanges will 
be offset by the 30 smaller partial cloverleaf and trumpet 
interchanges, the area of a typical full cloverleaf seems 
reasonable as an overall average size. Using 20 acres 
enclosed by the ramps as an average size for this type 
of interchange, the total non-paved land area associated 
with all 87 interchanges is around 1,750 acres, or 2.7 
sq mi. Similar calculations have been made for the Inter
state and non-Interstate freeway mileage (existing and 
proposed) in 20 major cities (Table 22.) Perhaps more 
significant than these total acreage figures is the total 
number of major interchange development opportunities, 
which may exceed 250 in New York and 200 in Los 
Angeles. 

Although ramp interior parcels of approximately 2 
acres in size are fairly common, only a few have actually 
been developed for multiple-use purposes. The chief dif
ficulty in utilizing such land areas, which are of sufficient 
size to support a wide range of urban land uses, is in 
providing access that will not impede traffic operations 

LAKE 
MICHIGAN 

[COOK . C O U N T Y 
DUPAGE COUNTY 

E A S T - W E S T TOLLWAT 

C H I C A G O 

S C A L E IN MILES 

ROUTE INTERCHANGES 
INTERCHANGE T Y P E SYMBOL [Jo MILES TOTAL MAJOR % 

TRUMPET • 2 CITY OF 
3 - L E G DIRECTIONAL A 8 CHICAGO 78 108 17 16 

4 - L E G DIRECTIONAL • 9 COOK 4 - L E G DIRECTIONAL 
2 8 DUPAGE 199 9 6 70 7 3 

PARTIAL CLOVERLEAF 0 2 8 DUPAGE 199 9 6 70 7 3 

FULL CLOVERLEAF • 4 0 TOTAL 277 204 87 43 
URBAN DIAMOND NONE 117 

Figure 30. Chicago area interchanges. The location of major 
non-diamond freeway interchanges in Cook and Du Page 
Counties, III., is shown. These 87 interchanges represent 43 per
cent of a total of 204 in the area. As the accompanying chart 
indicates, nearly three-quarters of the interchanges constructed 
outside the city of Chicago are major land consumers. As urban 
development proceeds, these interchange areas should become 
increasingly attractive for possible multiple-use development. 
Nine major directional interchanges have been built in this 
rural-suburban fringe area. 

within the interchange itself. The development of inter
change area multiple uses directly accessible from the 
freeway (provided parcels of adequate size are available) 
is generally undesirable, as noted in the AASHO policy 
guide on safety rest areas ( / ) . Problems could result 
from confusion in freeway signing of both interchange 
ramps and access to the multiple use, and from increasing 
the number of speed-change lanes along the freeway. 
Access to ramp interiors from local cross-routes also in
volves possible confusion and congestion by increasing the 
number of turning movements in the interchange area. 
Similarly, direct ramp turn-offs to ramp interior parcels 
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TABLE 21 
LAND AREA ENCLOSED BY CLOVERLEAF INTERCHANGES" 

LEFT-TURN LOOP RAMP RIGHT-TURN RAMP 
TOTAL ENCL. LEFT-TURN TOTAL ENCL. 

DESIGN INNER RAD. AREA ENCL. OUTER RAD. AREA ENCL. NON-PAVED 
SPEED OF CURV. WITHIN RAMP OF CURV. NEXT RDWY. AREA 
( M P H ) ( F T ) (ACRES) ( F T ) (ACRES) (ACRES) 

25 150 1.7 900 1.1 16.0 
26 166 2.1 996 1.4 19.6 
27 182 2.6 1,092 1.7 23.6 
28 198 3.0 1,188 2.0 27.8 
29 214 3.5 1,284 2.3 32.5 
30 230 4.1 1,380 2.7 37.6 

Ramps assumed 
t a n g e n t 

AREA ENCLOSED 
WITHIN RAMP 

;AREA ENCLOSED 
NEXT TO ROADWAY 

•Source: Ref. (7), p. 474. 

TABLE 22 
ACREAGE IN MAJOR URBAN INTERCHANGES, 20 MAJOR CITIES' 

MILEAGE INTERCHANGES 
-

NON- TOTAL 
- - - ACREAGE 

IN MAJOR 
URBANIZED INTER INTER F R E E  INTER
AREA STATE STATE WAY TOTAL ' MAJOR ' CHANGES 

Atlanta 118 60 178 119 48 960 
Baltimore 86 97 183 122 49 980 
Boston 208 158 366 244 98 1,960 
Buffalo 54 48 102 68 27 540 
Chicago 305 363 668 445 178 3,560 
Cincinnati 148 53 201 134 54 1,080 
Cleveland 152 81 233 155 62 1,240 
Dallas 120 100 220 147 59 1,180 
Detroit 194 135 329 219 88 1,760 
Houston 101 180 281 187 75 1,500 
Jacksonville 68 58 126 84 34 680 
Los Angeles 241 528 769 513 205 4,100 
Miami 20 120 140 93 37 740 
New York 383 612 1,005 670 268 5,360 
Philadelphia 205 260 465 310 124 2,480 
Pittsburgh 92 177 269 179 72 1,440 
St. Louis 153 59 212 141 56 1,120 
San Francisco 176 367 543 362 145 2,900 
Seattle 73 78 151 101 40 800 
Washington 136 71 207 138 55 1,100 

' Total existing and proposed freeway mileage E IS reported by Automotive Safety Foundation (2). 
'' Spacing interval 1.5 miles. 
< Forty percent of total. 

Twenty-acre average; non-paved and enclosed. 

could be somewhat hazardous, particularly at high-volume 
interchanges. 

Generally it appears that most ramp interiors can be 
successfully developed only if grade-separated local access 
(pedestrian or vehicular) is provided. The Newton com
muter parking facility on the Massachusetts Turnpike 
illustrates this concept of grade-separated local access 
(Fig. 23). Techniques for achieving use of cloverleaf 
interchange ramp interiors are illustrated in Figure 31. 

A number of existing multiple uses have been located 
within ramp interiors that were enlarged in order to 

accomodate the development (Fig. 18). This concept ap
pears worthy of further consideration, for the access prob
lems associated with ramp interiors that are larger than 
normal are likely to be decreased. More importantly, 
as with expanded sidestrip areas, the variety and magni
tude of potential uses for enlarged ramp interiors will be 
increased substantially. Whereas the added costs of grade-
separated access might discourage development within 
normal ramp interiors, relatively modest increases in 
right-of-way acquisition could produce attractive develop
ment opportunities. 
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Fiaiire 31. Potential clovcrleaf interchange development. In most situations the development of interchange ramp interiors can 
best he accomplished if grade-separated access is provided. Illustrated in these hypothetical cloverleaf sketches are: ( / ) tech
niques for restricting vehicular access to points well removed fiom interchange traffic operations, (2) possible locations for 
pedestiian and vehicular grade separations, and (3) the possibilily of linking adjacent ramp interiors with special pedestrian 
connec lions. 

Except for occasional rural river crossings suitable for 
acccss-to-stream developments, the great majority of un-
deritructure lands available for multiple use are found in 
urban areas. Even in urban areas, however, the proportion 
of freeway mileage which may be built on structure is 
usually a very small part of the total mileage. As a result, 
multiple-use opportunities associated with undestructure 
land areas are somewhat limited. In general, structures 
are built in urban areas within complex interchanges, over 
rail yards and related areas, as approaches to bridge 
crossings, or under conditions of unusual topography. In 
many instances understructure parcels may not be amenable 
to multiple-use development due to relatively small or in
adequate clearance height. In cases where the foregoing 
conditions do not present problems, understructure areas 
would seem suited for virtually any use that (1) does 
not require direct freeway or ramp access, (2) can be 
developed around the limitations imposed by pier spacing, 
(3) is compatible with surrounding development, and 
(4) is not adversely affected by the environment created 
by the structure (such as noise from freeway traffic over
head). It IS also apparent that rather active land-use 
contexts—residential, commercial, industrial—are needed 
to stimulate interest in understructure uses such as play
grounds, parking, warehousing, and storage. As illustrated 
in Figure 32, if understructure land can be combined with 
contiguous parcels to form sites of appropriate size, de
velopment potential can be increased appreciably. 

Although air rights are not considered in Table 18, it 
would seem appropriate to comment briefly on this type of 
"freeway land" as a site for potential development. Air-
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l-igiire 32. Portland understructure truck paiking. Two-thirds 
of this city block was acquired for intei change light-of-way 
associated with the luist Bank Freeway (1-5) in Portland, Ore 
Elevation of the lamps involved has permitted use of the site 
joi truck parking, under lease to a piivate trucking firm. In 
)hi\ way, the entire block remains in local use as a single func-
twiuil unit. 
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rights development is receiving increasing attention across 
the country, as evidenced by the wide variety of buildings 
that have been erected or proposed over urban freeways 
(Table 23). 

Developments of this type in Chicago, New York, 
Detroit, and elsewhere have attracted wide interest and 
represent perhaps the most dramatic multiple uses of 
right-of-way (see Fig. 33). The Massachusetts Turnpike 
Authority has noted that any air-rights proposal which 
will not be detrimental to Turnpike motorists, during con
struction or upon completion, will be considered for 
lease arrangement. Presumably, once any local or state 
legal barriers have been resolved, private or public de
velopers of commercial, office, residential, cultural, parking, 
or other land-uses could be considered for freeway air-
rights tenancy. 

Construction costs for any air-rights development will, 
of course, be higher than normal surface construction. 
Roughly, the minimum clear span between median piers 
and sidestrip structures is approximately 60 f t for a three-
lane freeway section. For depressed freeways with rela
tively wide sidestrips, it would be possible to construct up 
to two-thirds of an air-rights structure directly on side-
strip land, with the remaining one-third straddling the 
freeway (Table 20). Similarly, an air-rights structure 
spanning an interchange ramp could conceivably be built 
on ramp interiors and related sidestrips, such that 75 per
cent (or more) of the building would be constructed on 
normal foundations. Unrestricted operation of the inter
change during construction would present problems, how-

TABLE 23 

AIR-RIGHTS DEVELOPMENTS 

STATE OR TYPE OF 
TOLL ROAD DEVELOPMENT 

Connecticut Municipal library 
Massachusetts City hall 

Apartments' 
New York Apartments 

Commuter rail parking 
Bus terminal 
Civic center ' 

Illinois Fed. post office 
Kansas Restaurant" 
Michigan Convention center 
Wisconsin Courthouse addition 
Dist of Columbia Hotel • 

Apartments ' 
Federal buildings ' 

Oregon College building Oregon 
Restaurant 

Illinois ToUway Restaurants 
Massachusetts Tpk. Grocery store 

Parking garages ' 
Apartments ' 
Office buildings 

Port of N. Y. Auth. Admin, offices 
Oklahoma Turnpike Restaurant 

' Proposed. 

ever, unless the building and the freeway were constructed 
at the same time. The simultaneous development of free
ways and related air-rights structures is, in fact, par
ticularly convenient for both developers and eventual 
users, and is currently being contemplated for housing 
development over Boston's Inner Belt Expressway. 

Demand for Multiple-Use Development 

The existing and potential demand for the multiple uses 
identified by the survey and the literature review has been 
discussed in preceding chapters. A summary evaluation 
of this demand is included in Table 18. 

Demands for use of freeway rights-of-way are certain 
to be greater in number and significance in large urban 
areas than in small cities and rural areas. The reason 
for this is a simple matter of high land costs and scarcity 
of development sites in large cities for community needs 
such as local parks, public buildings, and parking facilities. 
These factors enhance the appeal of unused rights-of-way 
as development sites, even though construction costs may be 
somewhat higher because of the necessity for partial or 
complete air-rights development, provision of pedestrian or 
vehicular grade separations, or other special design features. 
Certain uses, such as special transit lanes and commuter 
parking, are wedded to large metropolitan areas because 
small isolated communities cannot generate sufficient de
mand to warrant such facilities. 

The demand for road user services as a multiple use 
seems clear; the deciding factor is really the policy regard
ing such uses that is taken by the states and the federal 
government. Studies such as one presently being con
ducted by Airborne Instruments Laboratory for the High
way Research Board (NCHRP Project 7-7) should pro
vide needed feedback data on how well private enterprise 
is meeting road user service needs at ofT-the-right-of-way 
locations. 

Similarly, the future for tandem trailer make-up and 
break-up areas is subject to state policies on allowing 
double-bottom operation. The development of truck weight 
stations, although also affected by varying state policies, is 
probably more dependent on the extent of future use of 
in-motion weighing devices and portable scales. 

Although much has been said about the demand for 
multiple uses in urban areas, there are some uses in rural 
areas for which demand may not be obvious or universal, 
but which could be quite beneficial to both private and 
public interests. For example, the use of sidestrips and 
possible rural ramp interiors for agricultural and grazing 
purposes would benefit local farmers and ranchers, while 
lowering freeway maintenance costs through reduced road
side mowing. 

Temporary Use of Right-of-Way 

One criterion which might be considered in evaluating 
multiple uses is their relative permanency, because the 
right-of-way which they would occupy could be needed 
eventually for route widening. Probably the best indica
tion of the permanency of such uses would be the capital 
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Figure 33. Hartford Public Library. The Hartford Public Library has recently completed this structure over the Whitehead Highway. It demonstrates the feasibility of modest-
scale air-rights developments for a wide variety of land-uses, both public and private. 4-
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investment involved. Many of the uses evaluated in Table 
18, such as agricultural and grazing, surface parking, 
bridle paths, local parks, and safety rest areas, represent 
minor capital investments and would generally not include 
buildings. Other uses, such as certain types of warehousing 
and storage, highway maintenance facilities, and truck 
weight stations, represent investments which are still not 
too extensive and which could be termed temporary uses. 

In some cases, temporary development might be per
mitted in areas slated for future interchange construction. 
For example, the Maryland State Roads Commission indi
cated that a county recreation bureau has developed a 
playground and athletic fields within a future ramp area 
presently under state highway ownership. 

TRAFFIC AND SAFETY CONSIDERATIONS 

Quantity and Nature of Traffic Generation 

Generally, no serious design or safety problems are asso
ciated with any of the multiple uses listed in Table 18, 
given that appropriate and widely accepted highway design 
practices are followed. There is some possibility that 
where major facilities are developed several multiple uses 
might cause problems in interchange design or in ramp 
and local street capacity. Specifically, the quantity of 
traffic generated during peak hours of traffic flow might 
present problems with air-rights developments, cultural-
recreational facilities, highway and state police offices, 
understructurc and interchange parking, and regional parks 
and recreation facilities. 

The nature of traffic generated during peak periods 
might pose problems with multiple uses involving trucking 
operations (agricultural inspection stations, cattle loading 
pens, highway maintenance areas, tandem trailer areas, 
truck weight stations), and possibly with exclusive bus 
transit lanes at points where buses are required to merge 
with or separate from the normal traffic stream. 

Although the quantity of traffic generated by certain 
uses may be small, the potential impact of this generation 
can vary considerably according to location of the uses. 
A study of interchange area traffic and planning problems 
in Illinois revealed a particularly high accident rate along 
interchange cross-routes associated with turning movements 
to and from roadside development near ramp terminals 
( /5 ) . The Illinois study concluded that: 

. . . Land uses immediately adjacent to interchanges 
exert an influence on area traffic operations far in 
excess of the actual quantity of traffic which they 
generate. The introduction of local traffic (even 
of small quantities) into the cross-route at critical 
sections adjacent to ramp terminals can seriously 
conflict with entering or exiting ramp movements. 
The access points serving this local traffic also 
create difficulties in adequately signing ramp move
ments and often confuse ramp-bound traffic. 

Thus, it seems highly desirable to provide access to ramp 
interior developments via grade-separated crossings of the 
ramps, except possibly in enlarged ramp interiors where 
adequate speed-change and storage lanes for turns can 
be provided. 

Access Requirements 

Several multiple uses which are most appropriate for 
sidestrip areas require direct freeway access. These include 
agricultural inspection stations, safety rest areas, scenic 
overlooks, service plazas, and truck weight stations. In 
addition, direct freeway connections may be desirable for 
at least four other uses in Table 18 (including sidestrip 
bus stops). The principal stipulation for accommodating 
these access needs is simply to provide adequate speed-
change lanes. 

Except for toll road experience in providing access to 
service plazas, tandem trailer areas, and cattle pens, direct 
freeway access to multiple uses has been limited to public 
facilities for the highway user, such as safety rest areas 
and scenic overlooks, or administrative facilities such as 
truck weight stations. The states have followed a general 
policy in not allowing direct-access ramps to private de
velopments such as shopping centers and industrial plants. 
In urban areas the relatively close spacing of interchanges 
with major surface streets will often preclude, from a 
design standpoint, intermediate access ramps to any de
velopment either on or off the right-of-way. Where ade
quate design standards can be applied, however, it would 
seem that direct freeway access should be considered for 
any major traffic generators that (1) generate significant 
quantities of valid freeway traffic and (2) do not stimulate 
short-trip use of the freeway. 

Indirect freeway access through interchanges with major 
surface streets seems most appropriate for at least five 
multiple uses (highway and state police offices, under
structurc and interchange parking, highway maintenance 
and storage facilities, and tandem trailer areas). 

Direct access from the local street or road system is 
required by more than one-half the multiple uses in Table 
18, and is highly desirable for four others. In fact, few 
uses have been developed which do not particularly need 
or benefit from access to the surrounding local street 
system. Possible examples of such uses are scenic over
looks, truck weight stations, and safety rest areas. 

Safety Problems 

Most of the potential safety hazards associated with multi
ple-use development are related to the provision of free
way access to such uses. Preceding sections have already 
mentioned this problem in connection with left-side ramps 
to and from median areas on the Garden State Parkway 
in New Jersey. Although there appears to be a general 
reluctance among state highway agencies to develop left
side ramps, there is no conclusive evidence that this form 
of access is inherently more dangerous for auto traffic than 
any other, if appropriate sight distances and speed-change 
lanes are provided (76). This is particularly true in 
urban areas, where speeds in the left-side lane (normally 
the passing lane) would be relatively low and vehicles 
in this lane could better react to entering and departing 
traffic. The slower speeds of truck traffic, however, and 
the greater difficulties experienced by the driver in seeing 
the traffic stream with which he must merge suggest that 
uses attracting trucks are not generally appropriate for 
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median areas. In cases where such uses are developed 
in medians, longer speed-change lanes (2,000 to 3,000 
f t ) should be considered. 

Screening of some multiple-use developments with ap
propriate landscaping would be desirable to aid in re
ducing possible freeway driver distraction. Generally, 
however, distraction from such uses should not be a sig
nificant problem, providing such obviously undesirable 
features as flashing lights, excessive smoke and dust, 
and glare are not permitted. 

COSTS AND BENEFITS 

Cost Considerations 

Two types of direct costs seem important in potential multi
ple-use developments. One of these, the extent of the 
capital investment involved in the use itself, can be gauged 
only roughly in view of the considerable variation in size 
and scale of most multiple-use possibilities. Generally, 
air-rights developments involve the largest capital invest
ments of any of the multiple uses—one reason, perhaps, 
for the increased attention they are receiving. Service 
plazas, exclusive transit lanes, and cultural-recreational 
centers usually have involved large capital investments, 
while three uses (highway and state police offices, regional 
parks, and safety rest areas) may involve investments of 
appreciable size. 

Pumping stations, road maintenance and storage areas, 
scenic overlooks, truck weight stations, and warehousing 
and storage facilities appear to fall in the "moderate" in
vestment range, with five other uses probably involving 
capital costs of a relatively minor to moderate nature. 
Of course, these relative comparisons must be interpreted 
liberally with regard to specific cases according to the 
size of developments. For example, the interchange parking 

facility developed by the Massachusetts Turnpike Authority 
(Fig. 23) represents a modest investment when compared 
to the large BART interchange parking facility illustrated 
in Figure 34. 

A second type of direct cost involves highway-related 
expenditures required to provide access to, or otherwise 
facilitate the development of, multiple uses. These might 
be incurred solely by either the highway agency or the 
developer of the multiple use, but more likely by both in 
a joint eff'ort. 

Typical of improvements included in this group are 
the following: 

1. Speed-change lanes and ramps to serve multiple uses 
requiring direct freeway access. 

2. Vehicle and pedestrian grade separations to provide 
access to ramp interiors from adjacent areas. 

3. Additional spans in freeway bridges to accommodate 
linear multiple uses paralleling the freeway (such as 
exclusive transit lanes and bridle paths). 

4. Expansion of interchange ramp interiors beyond 
normal right-of-way needs to create developable land areas 
(additional right-of-way costs plus additional construction 
costs resulting from longer ramps). 

Whereas each of the foregoing improvements con
ceivably could be constructed on or along an existing free
way, the last two would produce a significant disruption 
of traffic during construction and could best be accomp
lished at the time the freeway is built. 

There are certain multiple uses, such as agricultural 
and grazing, local parks, and other sidestrip uses oriented 
to the surrounding area, which require little or no highway-
related costs, and, in fact, may reduce highway maintenance 
costs. 

Of course, the use of understructure areas can be ac-
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Figure 34. California median transit and parking. An existing freeway inteichange at Orinda Crossroads will he recotistiacted 
to allow development of a median transit line and station, as well as a large cotnmuter parking lot. The parking and transit facili
ties are being constructed by the San Francisco Bay Area Rapid Transit System to serve a growing suburban area east of Oakland. 
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Figure 35. Missouri interchange maintenance area. This is 
anotlxer example of the multiple use of a ramp interior parcel 
(3.4 acres) for maintenance purposes. Note that the developed 
area is of sufficient .size (/ 3 acres) to support a wide range of 
alternative urban land-uses. This maintenance area is located 
along 1-70 in Kansas City, Mo. 

complished with no extra highway cost (assuming the 
freeway was built on structure for reasons other than to 
provide multiple use of the land). 

In summary, it would seem that most of the multiple 
uses evaluated in Table 18 do not represent major capital 
investments and could be considered as temporary occu
pants of the right-of-way until such time as the land is 
needed for route widening. Most uses oriented to the 
surrounding community, rather than the freeway, can be 
developed with little additional highway-related costs, ex
cept possibly for interchange ramp interior developments. 

Where it is necessary to provide local access to ramp in
teriors, the cost for a vehicular underpass under the 
ramps of a typical cloverleaf map range from $80,000 to 
$100,000. A pedestrian underpass might be developed 
for $20,000 to $30,000. Grade-separated access to dia
mond ramp interiors should be less expensive than clover
leaf interiors because only one ramp must be bridged or 
underpassed. 

Finally, in addition to the capital costs discu.ssed for 
various uses, it should be remembered that several will 
involve significant maintenance costs to the public. For 
example, with the increasingly wide range of facilities 
offered at safety rest areas, their maintenance represents 
a growing cost to state highway agencies. The eventual 
widespread use of rest area attendants may become 
necessary to protect these facilities from vandalism and 
to ensure reasonable standards of service and upkeep. 

Multiple-Use Benefits 

Generally, multiple-use benefits might be classified as those 
accruing primarily to ( I ) freeway users, or (2) the sur
rounding community and general public. Both types are 
essentially public in nature, as distinguished from those 
which also may accrue to private individuals or firms 
(although "private" benefits may also be termed public 

in that increased private investments add to the community 
tax base). 

Several multiple uses in Table 18 produce benefits 
for both freeway users and the surrounding community. 
Public transit facilities on freeway rights-of-way may pro
vide a higher level of transportation service to more urban 
residents than would otherwise be possible or practical. 
Increases in transit use resulting from such improvements 
can provide a direct benefit to freeway users by accommo
dating trips which might otherwise contribute to freeway 
loads. Similarly, parking facilities developed on freeway 
rights-of-way directly benefit residents of the surrounding 
area by facilitating car pooling and park-and-ride transit 
use, while, again, reducing volumes on the freeway. Cul
tural-recreational centers and regional parks help to meet 
growing local area recreational needs, and may be of 
benefit to freeway users by making important regional-
recreational facilities accessible. 

Several uses provide direct benefits primarily to free
way users rather than the surrounding community. Safety 
rest areas make appropriately spaced rest opportunities 
available to long-distance travelers and have become well-
established in the interests of highway safety. Service 
plazas on toll facilities also provide this rest stop oppor
tunity, while also offering directly accessible food and fuel 
services. Scenic overlooks combine rest opportunities with 
important aesthetic amenities. Truck weight stations, agri
cultural inspection stations, tandem trailer areas, road 
maintenance facilities, and highway and state police offices 
provide a subgroup of indirect benefits to freeway users 
and the general public through their regulative and adminis
trative functions. The function of virtually all of these 
uses IS strongly related to, or facilitated by, a location on 
freeway right-of-way. 

At least four multiple uses produce benefits primarily 
for the surrounding community, rather than the freeway 
user. Air-rights developments can take the form of many 
activities serving a wide range of community functions, 
and where appropriate can unite activities which might 
otherwise be split by freeways. Local parks and play
grounds as multiple uses also help to meet growing urban 
recreational needs, while undcrstructure parking serves to 
accomodate local parking needs. More limited benefits 
seem to be associated with the specialized recreational 
activities which have been developed upon highway lands 
(bridle paths, boat launching, and access to streams), and 
with such coincidental local uses as flood control ponding 
and pumping stations. 

A e \ the tic Consideration s 

With the increasing national interest in highway beauti-
fication, aesthetic considerations may well become prime 
criteria in evaluating multiple-use development proposals. 
Unquestionably, the development of many types of multi
ple use will present a challenge to building and landscape 
architects in preparing both functional and attractive de
signs. At the same time, many of these uses can present 
opportunities to reflect imaginative and varied aesthetic 
roadside design. For example, the concept of linear com-
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munity parks paralleling and incorporating portions of free
way rights-of-way can provide a more attractive environ
ment for the freeway motorist, as well as meeting an 
important community need. 

A number of multiple uses offer important opportunities 
for development of outstanding architectural landmarks. 
Air rights and interchange area rights-of-way offer poten
tial sites for such regional landmarks. On a more limited 
scale, such mundane uses as transit stations, service 
plazas, and highway and state police offices offer archi
tectural possibilities. Safety rest areas, regional parks, and, 
in some instances, local parks represent uses where aestheti
cally pleasing natural features are typically permitted to 
dominate site development. 

Only two or three multiple uses might be so situated 
that planting and landscaping would be unable to relieve 
their essentially unsightly character—road maintenance and 
storage areas and tandem trailer areas (cattle loading pens 
probably would fall into this category, but the infrequent 
occurrence of this use suggests that it presents no great 
problem). A number of other uses are quite amenable to 
landscaping and visual site improvement, oriented to both 
freeway and cross-route traffic. These include agricultural 
inspection stations, understructure parking, interchange 
parking, local parks and playgrounds, pumping stations, 
truck weight stations, and warehousing and storage. 

POSSIBLE NEW MULTIPLE USES 

Probably the greatest potential for future multiple use of 
freeway rights-of-way lies not in activities making exclusive 
use of such areas, but in opportunities for combining un
used rights-of-way with adjacent parcels to form develop
able sites. The linear park proposals discussed previously 
provide examples of this coordination of right-of-way 
with adjacent land area to achieve a broad community 
goal, whether it is the provision of needed parkland for 
neighborhoods or parking for industrial and commercial 
development. 

Although the idea of combining freeway rights-of-way 
with adjacent land to form park sites may not be new, 
the concept of such actions on a metropolitan basis through 
coordination of the Federal Highway and Open-Space 
Land Programs may provide a new source of needed urban 
parkland. In portions of many cities the grassed and land
scaped slopes of freeways already represent the only sub
stantial "open space" through an area. I f this space 
could be partially recaptured and extended, it could con
tribute significantly to achieving the goal of the Open-Space 
Land Program; namely, the assurance of a pleasant living 
environment in urban areas. 

Under this program, federal grants to an eligible public 
body may be made for up to 20 percent of the cost of 
the land acquired, and up to 30 percent in cases where 
the public body has authority to acquire open space for 
an urban area as a whole or for all of a substantial portion 
of an urban area under an interstate or intergovernmental 
compact. The open-space lands must also conform to a 
comprehensive plan for the urban area. Use of this joint 
approach to freeway development can aid considerably in 

reducing frictions between the traffic facility and adjacent 
land-use in helping to weave the freeway unobtrusively 
into the community. 

Activities encompassing both freeway right-of-way and 
adjacent land (such as described previously) are most 
likely to use sidestrip areas including unused parcel rem
nants. Special uses occupying only freeway rights-of-way 
are more likely to utilize median and ramp interior areas 
where it is impossible (without grade-separated connec
tions) to link these areas adequately with adjacent develop
ment sites. Thus, possible new multiple uses might be 
categorized in two major groups: (1) a wide range of 
activities representing simply an extension of adjacent land-
uses into portions of the freeway right-of-way, particularly 
in the case of sidestrip areas, and (2) special uses which 
are developed entirely upon freeway right-of-way. 

Obviously, most of the land-uses in the first category 
tend to be related to the surrounding community rather 
than freeway users, and as long as they do not represent 
substantial capital investments or present safety hazards to 
freeway traffic, can take virtually any form. For this rea
son, the discussion of potential new multiple uses is con
cerned primarily with those that might be developed 
completely upon freeway right-of-way. 

Given that unused right-of-way parcels of one-half acre 
or more in size are quite common (sidestrips, ramp in
teriors, understructures) and that safe, convenient access 
could be assured, a wide variety of multiple uses occupying 
only freeway land could be developed. A limiting factor 
is that freeway traffic operations not be hindered by the 
development and operation of any type of multiple use. 
The "linear" character of most freeway right-of-way (side-
strips and medians) offers unique opportunities for co
ordinated locations with land-uses exhibiting similar linear 
characteristics. Some uses in this group have already been 
reported by the survey (i.e., bridle paths, parks, and 
transit lines). These linear uses are often difficult to 
accommodate in urban areas because of traditional block 
or grid development, which seldom produces continuous 
linear sites. 

Two uses which would seem uniquely suited for these 
linear rights-of-way are commercial pipelines and public 
utility lines, particularly major outfall lines. The survey 
of state highway agencies did not reveal any cases where 
these two uses have actually been developed within free
way rights-of-way, although the New York Thruway re
ported at least one inquiry about a possible pipeline loca
tion in its right-of-way between Rochester and Albany. Of 
course, along with these facilities would go the control 
and pumping stations required at various points along the 
lines. The location of these facilities in medians versus 
sidestrips would likely depend on the probable future 
location of route widening. 

There may be some problems associated with the oc
casional maintenance of these utilities, particularly where 
major excavation is involved. Generally, this use of right-
of-way would be appropriate only for utilities that could 
be placed underground, because of the safety and aesthetic 
problems that could be created by poles, towers, or pipe
lines above the surface and within the right-of-way. 
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Decentralized government and professional oflSces repre
sent another group of activities which would seem appro
priate for ramp interior development. Vehicular or pedes
trian grade separations would probably be required to 
provide access to these facilities, although direct access 
from a cross-route might be possible in some cases (for 
example, in large diamond ramp interiors in urban areas). 
Ramp interiors enlarged beyond normal design would be 
especially appropriate for such activities, inasmuch as the 
development could be of large scale and major opportunities 
could exist for distinctive architectural design. Several 
methods of achieving development and providing access to 
such development in various types of ramp interiors are 
illustrated in Fig. 31. 

The location of certain types of government offices on 
freeway rights-of-way, where feasible, would seem to be 
simply a recognition of the broad public benefit to be gained 
from coordinating the sites of both public facilities. In 
effect, public funds would not have to be spent to purchase 
new building sites with adequate sites already in public 
ownership in the form of freeway rights-of-way. 

A second type of public use which might be made of 
freeway lands is the development of police and fire sta
tions or other emergency service facilities. Access to these 
developments would require careful design and special 
consideration of the emergency vehicles involved. In a 
more specialized case, these facilities might be emergency 
services which have a regional significance and could 
benefit from the access offered by a freeway location. 

Another group of possible multiple uses might be activi
ties requiring little or infrequent access which could repre
sent a "convenience" use of interchange that might 
otherwise remain unused. This group might include such 
uses as electrical substations, telephone and television relay 
towers, and traffic signal system control centers. Most 
uses of this nature occupy relatively small sites and could 
probably be located in ramp interiors with relative as
surance of permanency. 

Finally, there would seem to be a wide range of miscel
laneous uses which may, under certain conditions, be 
appropriate for freeway rights-of-way. For example, in 
urban areas where developable land may be at a premium, 
an interchange ramp interior might be a suitable location 
for a church. This use might be appropriate for an inter
change location because the times of peak activity, Sun
day morning and night, coincide with low traffic periods 

on the freeway and interchange facility. Another possible 
use for interchange area and sidestrip land in suburban 
and rural areas might be plant nurseries, which could be 
aesthetically pleasing to the freeway user and offer a 
convenient cldse-in location for such characteristically rural 
activities. Again, access to ramp interior developments 
could be provided by underpass or possibly by direct 
connection to the cross-route. 

Another somewhat unusual use that many warrant con
sideration in certain sections of the country is the develop
ment of military grouping areas, wherein military convoys 
using the Interstate System are provided with rendezvous 
areas near military bases. When not in use for this purpose, 
these facilities might serve as safety rest areas for normal 
freeway traffic. In order for ordinary safety rest areas to 
serve this military function, however, normal design stan
dards for these areas, in terms of parking provided, would 
have to be expanded. (Four facilities of this type have 
been provided in upstate New York.) Such developments 
would seem to be clearly within the intent of the Interstate 
highway program, which has carried a defense connotation 
since its inception (i.e., as reflected in its title: National 
System of Interstate and Defense Highways). 

Another possible use which might be in line with 
interest in aesthetic and highway beautification would be 
the possible use of certain interchange areas to offer major 
symbolic, landmark, or gateway development opportunities 
for many cities. These could take the form of monuments 
or large-scale sculpture to serve as principal orientation 
points for freeway travelers and imposing entry points 
to major cities. Such developments could be provided 
with local access (vehicular or pedestrian) according to 
the extent of the development or the unique scenic oppor
tunities that might be provided. 

A final potential use of freeway right-of-way for which 
there will undoubtedly be pressure in the future is road 
user services including lodging facilities. Given policy 
clearance and recognition of site acquisition for road user 
services as a valid highway purpose, these facilities could 
be coordinated with the design of interchanges to provide 
safe and efficient traffic operation, while at the same time 
offering maximum convenience to these services. These ac
tivities require a high degree of visibility and accessibility 
from freeways and would thus appear to be logical choices 
for interchange development. 
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CHAPTER SIX 

LEGAL AND POLICY CONSIDERATIONS 

An important phase of this study was concerned with a 
comprehensive review of state highway enabling legislation 
throughout the country in order to make an assessment 
of present legal limitations on the use of controlled-ac-
cess highway rights-of-way. The pertinent sections of each 
state's highway statutes were reviewed, as well as many 
special provisions with respect to turnpike authorities and 
commissions. The sections of the highway laws relative to 
counties and local communities were not included in the 
review. 

Specifically, the statutes were reviewed to ascertain 
state requirements with respect to the following: 

1. Express prohibitions against specified types of land-
uses on property acquired for "highway purposes". 

2. Designated purposes, in addition to area required 
for road surface, for which property may be acquired for 
highway right-of-way or highway purposes. 

3. Authorization to acquire land deemed necessary for 
future, as well as present, highway needs. 

4. Authorization to lease land acquired, but not im
mediately required (or possibly no longer needed) for 
highway purposes, for private or public development. 

5. Unique features, if any, pertinent to the general 
problem of land-uses within right-of-way. 

Because most of the freeway mileage in this country 
is part of the Federal Interstate System, the Federal-Aid 
Highway Law was examined to identify limitations which 
it might place upon right-of-way use. 

IDENTIFICATION OF LEGAL ISSUES 

The review of existing statutes and other background 
materials identified some of the major legal issues involved, 
directly or indirectly, in the development of land-uses 
within freeway or controlled-access highway rights-of-way. 
Many of these issues revolve around the limitations on 
state highway departments' powers to acquire rights-of-
way. The highway departments' delegated eminent domain 
authority is usually limited to acquisition of land for pur
poses specified in statutes. Furthermore, antidiversion 
amendments in 28 state constitutions limit the highway 
departments' eminent domain power to use of highway 
funds for only certain specific "highway purposes." 

Obviously, a key factor in multiple-use development 
then becomes the description of uses which arc considered 
as legitimate "highway purposes." These, and other is
sues, which provide a framework for analysis, are as 
follows: 

1. Permitted land-uses for which property may be ac
quired for "highway purposes'" as specified in state enabling 
legislation. 

2. The right of a state under existing enabling legisla
tion to acquire land beyond that which is needed to meet 
present and identifiable highway needs. 

3. If state highway law does authorize acquisition of 
land for future highway needs, the criteria to be followed 
in determining reasonably foreseeable future requirements. 

4. The right of a state to lease land, not immediately 
needed for highway right-of-way, for interim private or 
public development. 

5. Restrictions, if any, on length of time land may be 
leased for such interim development. 

6. Restrictions, if any, on the right of a state to lease 
land for the interim development to any party, private or 
public, other than the owner from whom the state acquired 
the property. 

7. The right of a state to sell or lease, on a long-term 
basis, land no longer needed for highway purposes, al
though originally acquired for such purposes. 

8. Restrictions, if any, on the right of a state to sell 
or lease land no longer needed for highway purposes to a 
private party or public agency other than the former 
owner of the land. 

9. The right of a state to sell or lease rights to air 
space above highways and below highway structures, as 
well as subsurface rights, for private or public development. 

10. The right of a state to require a purchaser or lessee 
of such land to develop the land pursuant to an overall 
highway or interchange development plan so as to protect 
the highway improvement; the corollary right of a state 
to acquire land within a prescribed area adjacent to 
highway right-of-way, and to sell or lease this land with 
reservations on future use so as to protect the highway 
facility. 

11. Specified prohibitions contained in state and federal 
enabling legislation against right-of-way occupancy by 
certain land-uses (particularly commercial road user serv
ice facilities). 

12. The general exclusion of turnpike projects from 
statutory prohibitions against road user services on con
trolled-access facilities, and the rationale for this distinction 
in the enabling legislation. 

13. The right of a state to assist private development 
of road user services on land adjacent to highway right-
of-way through the construction of service roads. 

14. The right of a state to acquire areas not needed for 
highway purposes to permit resale or lease of land to 
private interests in order to encourage development of 
road user service facilities. 

15. The right of a state to utilize controlled-access 
rights-of-way for the provision of public mass transpor
tation facilities. 
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16. The right of a state to regulate land development 
within and adjacent to highway rights-of-way by means 
of zoning, subdivision regulations, and other police power 
controls. 

17. The right of a state to acquire easements for the 
use of land adjacent to highway rights-of-way in con
junction with the development of multiple uses on the 
rights-of-way. 

"HIGHWAY PURPOSE" IN RIGHT-OF-WAY ACQUISITION 

In determining the potential for multiple-use development, 
each state's enabling legislation must be examined to 
determine the scope of authority delegation in acquiring 
property for "highway purposes." State highway laws 
have generally spelled out the various uses which may 
be made of property acquired by the state highway agency. 
If , for example, the delegation of authority sanctioned 
the acquisition of property only for paved roadways plus 
shoulders, the question of multiple land development by 
public or private agencies would be largely academic. 
A review of existing legislation, however, indicates the 
delegation of authority goes substantially beyond such 
narrowly defined restrictions. 

Specified "highway purposes" for which land may be 
acquired have included the following: 

1. Camp sites, water sources, rock quarries, gravel pits, 
soil banks, borrow pits, and deposits of other building 
materials needed in the construction, improvement, or 
maintenance of state highways. 

2. State offices, shops, maintenance camps, storage 
yards, inspection or weighing stations, radio transmitter 
or reporter stations. 

3. Roadside parks, picnic grounds, and rest areas; in
formational sites and communication facilities; recrea
tional and historical sites. 

4. Culture and support of trees and bushes. 
5. Construction of ditches, drains, gutters, sewers, or 

other improvements required in the drainage of state high
ways. 

6. Preservation and maintenance of scenic beauty; 
scenic overlook areas. 

7. Provision of unobstructed view in order to promote 
the safety of the general public. 

8. Stock trails and cattle passes. 
9. Roadway bridges, including railroad grade separa

tions. 
10. Provision of parking, service areas, and similar fa

cilities along or near a controlled-access highway. 
11. Control of advertising in areas within 660 f t of 

the edge of right-of-way of Interstate highways. 
12. Land outside the highway right-of-way proper re

quired to establish adequate fuel and other private service 
facilities for highway users. 

13. Provision of access roads from highways to private 
road user service areas. 

14. Protection of the state highway system from physi
cal and functional encroachments. 

15. Public mass transit facilities within median strips. 

Some states simply delegate broad powers to acquire 
property for "highway purposes" and leave the determina
tion of the necessary amount and use of land to the dis
cretion of the highway agency. Most states, however, spe
cifically enumerate (without necessarily limiting) uses to 
be included within the meaning of the term "highway 
purposes." This approach seems particularly appropriate 
with respect to the public development of multiple uses 
for rights-of-way. Provisions authorizing roadside rest 
areas, camp sites, and similar facilities in connection with 
highway construction have gained wide public acceptance; 
the necessity and desirability of such facilities are readily 
apparent to the motoring public, and their development 
is accepted as a valid public purpose. Netherton (17), 
in his analysis of the recently enacted federal highway 
beautification program, suggests that acquisition of land for 
beautification purposes would be a valid public or high
way purpose. Thus, he would favor the approach of 
expanding those uses falling within the definition of "high
way purposes" as a means of acquiring needed land for 
beautification rather than resort to the concept of "excess 
condemnation," which has never been particularly popular 
with the courts. 

Public acquisition of private property for eventual 
redevelopment by private interests is admittedly subject 
to more criticism than in cases where the land is held 
for public development. However, this concept has been 
increasingly upheld by the courts, provided the benefits 
accruing to private developers are incidental to the achieve
ment of a primary public purpose. Modern urban renewal 
legislation is based on this concept. The primary purpose 
of renewal is the elimination of slums and blighting environ
mental conditions and the subsequent redevelopment of 
the community, while the benefits which accrue to private 
redevelopers are incidental. 

As is discussed later in this chapter, a few states have 
recognized that the development of road user service 
facilities is a legitimate public purpose, even though pri
vate enterprise is permitted to buy or lease public land 
in order to provide such facilities. A comparable rationale 
has been adopted by several states who authorize the 
highway agency to establish service roads to facilitate 
private development of road user service facilities. 

ACQUISITION OF RIGHT-OF-WAY FOR FUTURE NEEDS 

The right of a state to acquire land for highway purposes 
beyond that needed to fill immediate highway needs is an 
important factor in the future potential for multiple-use 
development. This right-of-way would constitute a prime 
source of land which could be utilized for public and 
private development until (if ever) needed for highway 
purposes. 

Several states specifically delegate authority to a state 
highway agency to acquire such property as it deems 
reasonably necessary to meet future highway requirements. 
Many others give such authority by implication. An 
examination of the statutes indicates a total of 20 states 
that grant express power to acquire land for future high
way needs (Alaska, Arizona, Arkansas, California, Colo-
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rado, Idaho, Georgia, Indiana, Kansas, Louisiana, Mary
land, Montana, Nebraska, Nevada, New Jersey, North 
Dakota, Oklahoma, Utah, Virginia, and West Virginia). 

As an example of the present ambiguity in some statutes, 
several states, although not specifically authorizing acqui
sition for future needs, specifically authorize leasing of 
land not needed immediately for highway purposes. Several 
states apparently do not provide for such contingencies, 
which leaves state highway agencies and the courts with 
the problem of resolving the intent of the legislature. 
Because there are many advantages in terms of sound 
highway planning, as well as potential cost reduction, 
resulting from advance acquisition, the trend appears 
to be toward permitting the states to acquire land for 
determined future needs. This obviously increases the 
potential land available for interim multiple-use develop
ment. 

Recent legal studies of judicial decisions upholding the 
validity of future acquisitions have indicated that the 
degree of reasonable certainty of future use was more 
important than the time period into the future for which 
the highway needs were projected (18). Future use 
acquisitions were more likely to be upheld if made pur
suant to definite, comprehensive highway plans. 

Related to the problem of future acquisition is the issue 
of "excess" land acquisition. Although 10 states have 
constitutional provisions authorizing acquisitions of addi
tional land to protect the public improvement, previous 
research indicates that state legislatures often have not 
implemented these provisions by appropriate enabling laws. 
Moreover, even when implemented by statute, their appli
cation in practice has not been extensive. Only in situa
tions where states have attempted to acquire unused rem
nants of parcels needed for highway improvements has 
the concept of acquiring land beyond actual highway 
needs been widely accepted. The rationale for this ex
ception is that damage claims by property owners left with 
parcel remnants may be greater than the cost of acquiring 
the entire piece of property. Many states permit this pro
cedure with respect to land acquired for any state highway, 
while several states restrict the practice to controUed-access 
routes. 

RESALE AND LEASING OF RIGHT-OF-WAY 

Assuming a state has the power to acquirt land for future 
highway needs, it must have a corresponding right to make 
interim use of such land, if full potential for multiple use 
of rights-of-way is to be realized. Twenty-three states 
specifically authorize the state highway agency to lease land 
acquired for future highway purposes until needed for such 
purposes (Arizona, Arkansas, California, Connecticut, 
Florida, Hawaii, Iowa, Maine, Massachusetts, Michigan, 
Minnesota, Montana, Nebraska, Nevada, New Hampshire, 
Ohio, Oklahoma, Oregon, Utah, Virginia, Washington, 
West Virginia, and Wisconsin). Oklahoma law requires 
that the former owner, surviving spouse, or children of 
the former owner be given the right to exercise a first 
option to lease the property until it is needed for high
way construction. New Jersey and other states have 

comparable provisions for determining priorities for leasing. 
Although interim leasing powers have been granted in a 

substantial number of states, the power to lease land on a 
long-term basis, when it has been determined that the land 
is no longer needed for highway purposes, has been spe
cifically granted in only a few states (even in those author
izing interim leasing). Only nine of the states listed, 
while authorizing the sale of land no longer needed, spe
cifically authorize long-term leasing in lieu thereof (Con
necticut, Florida, Hawaii, Maine, Massachusetts, Michigan, 
Oregon, Utah, and Washington). Long-term leasing (but 
no provisions for interim leasing) is permitted by Kansas, 
New Jersey, New York, and Vermont. As a practical 
matter, the absence of delegated long-term leasing authority 
may simply result in the extension of an interim leasing 
period and postponement of an administrative decision 
that such land is no longer needed for future highway 
purposes. Although most states specially authorize the 
sale of land no longer needed for highway purposes, some 
impose certain restrictions on this power. Colorado, Okla
homa, and a few others require that the former owner 
be given first option to purchase the property, while New 
Jersey and other states require sales to the highest bidder 
at public auction. 

Some states have adopted special provisions with respect 
to leasing of right-of-way. Many of these laws deal with 
the leasing of air and below-grade or understructure de
velopment rights. The California Highway Department 
may lease the use of areas above and below state high
ways to public agencies or private entities, provided the 
proposed use is not in conflict with local zoning and 
adequate measures are taken to protect the safety and 
adequacy of the highway facility and abutting or adjacent 
land-uses. Leases to private parties must be awarded by 
competitive bid unless the determination is made that 
such bidding would not be in the best interest of the 
state. Hawaii law authorizes the state to acquire excess 
land where justifiable to protect and preserve the highway 
improvement, and thereafter lease the property with appro
priate restrictions to accomplish these objectives. The 
Illinois State Toll Highway Commission is authorized to 
grant concessions and make "other arrangements" re
garding the use of its right-of-way adjacent to, or over, 
the paved portion of the highway for motor fuel service 
stations, garages, hotels, stores, restaurants, and any other 
lawful purpose except for railroad, railway, or street 
railway use. A recent Massachusetts statute permits the 
leasing of air rights over state highways for terms of 
up to 99 years for any non-highway purposes which, in 
the opinion of the state highway agency, will not impair the 
construction, full use, safety, maintenance, or repair of 
the highway. A special provision in Minnesota law author
izes charitable hospitals within the city limits of St. Paul 
to provide parking facilities within the air space and below 
a trunk highway improvement. 

In New Jersey the state may lease land no longer 
required for highway purposes to a municipality. New 
Jersey law also authorizes the state to sell air rights over 
any state highway facility to a municipality, which may, 
in turn, lease the air rights to a private party for non-
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municipal use for a term of not more than 99 years. 
Pennsylvania law authorizes the state to permit private 
parking under the elevated portions of controlled-access 
highways, provided such parking does not require the 
construction of private facilities (in effect, a private party 
cannot construct and operate a parking facility but can 
use the unimproved area for parking). The state or a 
municipality, however, does have the right to construct 
and maintain parking facilities under such elevated struc
tures. 

Washington law permits the state highway agency to 
lease land no longer required for highway purposes to 
any city or county for a period of not more than four 
years. Specific authorization is granted to the state to 
lease the right-of-way adjoining the paved highway sur
face; any space over, under, or above any part of the 
controlled-access facility; and space over or under any 
ramp or any interchange. Use of such leased land and 
air rights is restricted to the construction of parking lots 
or other parking facilities so long as the use does not 
interfere with traffic movement. The lease may be to 
a private party or a municipality, with the term not to 
exceed 50 years. The parking improvement reverts to 
the state at the end of the leasehold term. 

The foregoing examples indicate that the concept of 
interim and long-term leasing is gaining increasing 
acceptance among highway agencies around the country. 
Nevertheless, only 27 states have specifically given leasing 
powers (either long-term or interim, or both) to their 
highway agencies; this suggests that most state laws are 
still quite ambiguous, particularly as to interim disposi
tion of unused highway rights-of-way. It is also apparent 
that many states have not followed through with enabling 
legislation to allow air-rights and subsurface developments, 
which the 1961 changes to the Federal-Aid Highway Act 
made possible on Interstate routes. Because of the signifi
cant potential for such developments (without adverse 
effects on freeway traffic), specific authorization to sell 
and lease air rights for public and private development 
should be granted to state highway agencies through state 
enabling legislation. 

There would seem to be several advantages to the 
states in considering long-term leasing of rights-of-way as 
opposed to direct sale. A leasing concept has been a part 
of the federal urban renewal program for several years, 
and many agencies are now relying on this tool as a 
valuable device in land marketing. Leasing appeals to 
many developers, because it allows them to amortize land 
costs over a period of several years (all or a major por
tion of the leasehold term). The public agency may still 
require payments in lieu of taxes, thereby avoiding a loss 
of the property as a government revenue source. The 
tenant is generally given an option to purchase the land 
at a stipulated fair market value during a leasehold term. 
Upon expiration of the lease, the land reverts to the 
public agency. 

Opponents of a leasing concept argue that the procedure 
places public agencies in the real estate business on a more 
or less permanent basis. Proponents contend that leasing 
gives the public a procedure for offering necessary incen

tive to developers; keeps land productive in revenues to 
the public for long periods while, in effect, providing a 
convenient and profitable method for developing long-
range land banks for ultimate public use, if needed. Long-
term leasing could possibly provide highway agencies with 
needed revenues over a period of years to offset a portion 
of highway operating and maintenance costs. It would 
seem essential, however, that specific delegations of power 
to lease be set forth in enabling legislation, because it 
is doubtful, in the absence of an express grant, that the 
courts would sustain the right of the highway agency to 
enter into a long-term lease. 

LIMITATIONS ON PROVISION OF ROAD USER SERVICES 

The Federal Highway Law, which established the Inter
state Highway Program, requires a state, as a condition 
of federal financial assistance, to agree to prohibit the 
construction or location of automotive service stations or 
other commercial establishments serving motor vehicle 
users on the right-of-way of a highway within the Inter
state System. Since 1961, the federal program has allowed 
states and local communities to use or permit the use of 
air space above and below the grade line of the highway 
for any purposes not requiring or permitting direct access 
to the Interstate Highway or in any way interfering with 
free flow of traffic on the Interstate System. Prior to 1961 
the federal law restricted the use of such air space to the 
parking of motor vehicles. 

In line with the provisions of the Federal Highway Law, 
29 states have enacted prohibitions banning all com
mercial road user service establishments from locations 
on controlled-access highway rights-of-way (Alabama, 
Arkansas, Colorado, Connecticut, Delaware, Florida, 
Georgia, Idaho, Illinois, Louisiana, Maine, Michigan, 
Minnesota, Mississippi, Montana, New Hampshire, New 
Jersey, New Mexico, North Carolina, North Dakota, Penn
sylvania, Rhode Island, South Dakota, Tennessee, Ver
mont, Virginia, West Virginia, Wisconsin, and Wyoming). 
In those states italicized in this list, this prohibition is 
broad enough to constitute a ban on all commercial facili
ties, whereas the remaining 16 states ban specifically road 
user services. Al l of these state statutes apply to non-
federally-aided controlled-access highways, as well as those 
built under the federal highway program. 

States have adopted two general approaches to soften 
this blanket prohibition of road user service facilities on 
controlled-access highways. First, some states have auth
orized their highway agencies to establish or permit service 
roads to privately-owned land adjacent to the highway in 
order to facilitate development of road user service facili
ties (Colorado, Idaho, New Jersey, New Mexico, North 
Carolina, Pennsylvania, Rhode Island, Tennessee, and 
West Virginia). New Jersey law is unusual in that it 
permits the state to acquire suitable areas for the private 
establishment of road user services, even though such 
property is not needed for highway purposes or the right-
of-way proper. Presumably, the rationale here is that it 
is a valid public purpose to provide land for the estab
lishment of such facilities for the general safety and well-
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being of the motoring public. The sale of property acquired 
by the state must be made to the highest bidder at public 
auction. The purchaser becomes obligated to construct 
and maintain buildings in conformity with specified exterior 
design; to provide services reasonably required by users 
of the freeway or parkway; and to conduct no business 
other than that for which the property was originally sold 
without the consent of the state highway agency. Connecti
cut developed a few service areas in this manner in the 
1950's but prohibition of future road user services on 
highway rights-of-way was enacted in 1959. 

Many of the states, while placing severe limitations on 
commercial use of controlled-access highway rights-of-
way, generally exempt turnpike projects undertaken by 
special authorities from such limitations. The rationale 
behind this distinction is apparently that a turnpike project, 
wholly financed by its bondholders, must be financially 
self-supporting. I t must derive as much income as possible 
to insure payment of its financial obligations to bond
holders, while at the same time providing services for the 
convenience of its cash customers, the motoring public. 
Thus, in this respect, a turnpike project is considered more 
as a private enterprise venture than as a public, tax-
supported undertaking. 

A typical situation exists in Louisiana, where the en
abling legislation specifically prohibits automotive service 
stations or other commercial establishments serving motor 
vehicle users within controlled-access highway rights-of-
way, except for projects of the Louisiana Expressway 
Authority or any other toll road or turnpike project. 
State law relative to these facilities specifically permits 
motor fuel and food services as deemed necessary. 

MISCELLANEOUS STATUTORY PROVISIONS 

Several states have enacted pertinent provisions which are 
somewhat unique in comparison with those discussed thus 
far. California, for example, permits the state to acquire 
land 150 to 200 f t on either side of the highway improve
ment and sell such property with appropriate reservations 
as to future use of the land in order to protect the view, 
appearance, light, air, and usefulness related to the high
way improvement. 

Maryland law gives the state general power to acquire 
land along or near a controlled-access highway in order 
to protect the highway or to provide parking or service 
areas and for similar purposes. 

Under Texas law, the state may acquire development 
rights, thus freezing any development therein for a period 
not to exceed seven years, for property determined neces
sary for future highway purposes. 

In Wisconsin, the state may file a map of the proposed 
right-of-way for future expressway or freeway facilities. 
No building may be erected or altered within the proposed 
right-of-way unless the owner has given 60 days prior 
notice to the State Highway Commission. After the high
way improvement has been constructed the state may 
convey the land not needed for highway purposes with 
such reservations as are needed to protect the highway 
improvement. 

Delaware permits acquisition of timber land lying within 
a line parallel to and not exceeding 500 f t from the center 
line of any highway and holding it for future highway use 
until such time as it is not needed for such purpose. 

Virginia law authorizes the state highway agency to ac
quire sufficient land in median strips for public mass 
transportation facilities. Such land may be converted to, 
or otherwise made available to, a public agency, authority, 
or public service corporation for construction of transit 
facilities. However, the highway agency may acquire the 
additional land only if a prior agreement has been reached 
with the transportation agency, whereby that agency 
agrees to pay the cost of acquiring the land. 

CONTROL OF DEVELOPMENT ADJACENT TO 
FREEWAY RIGHT-OF-WAY 

The appropriateness of multiple-use developments should 
always be considered within the framework set by the 
nature of development surrounding the freeway facility. 
This is particularly important in and around interchange 
areas. Similarly, the effective development of lands ad
jacent to interchange facilities must be strongly related 
to knowledge of the probable extent and impact of multi
ple right-of-way use development within the interchange 
facility. 

Thus, it is apparent that planning and development of 
major multiple uses of interchange rights-of-way and land 
development adjacent to interchanges must be coordinated 
if efficiency and safety of traffic movement and high 
standards of land development are to be maintained. The 
question of how best to achieve some measure of control 
over land development in and around interchanges has 
been the subject of considerable research during the past 
five years. Recent experience with a study of this prob
lem undertaken for the Illinois Division of Highways and 
the U.S. Bureau of Public Roads (19) indicates that local 
communities have generally failed to exercise zoning 
and other police power controls in the vicinity of inter
changes so as to foster the sound and orderly development 
of these areas. 

This Illinois Interchange Study concluded that new 
legislation vesting certain police powers in the state high
way or state planning agencies would be necessary to 
supplement local powers. One method to accomplish this 
might be the adoption of state enabling legislation pat
terned generally after typical airport zoning laws presently 
in existence in several states. Such law would be based on 
the objective of eliminating safety hazards relative to 
transportation along public travel systems (airports and 
highways). A secondary objective of the proposed legis
lation would be to provide effective land-use controls 
which could contribute to maximum economic develop
ment of the interchange areas by: (1) eliminating or 
reducing uses not functionally related to highways, (2) 
providing building lots of adequate size to accommodate 
potential developers, and (3) conserving property values 
and public investment. 

One possible feature of such a statute would be to 
permit municipalities or counties to prepare interchange 
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area plans and adopt police power controls for designated 
highway interchange districts. Such plans and controls 
would have to comply with state statutory requirements 
and administrative regulations of the appropriate state 
agency. The state agency would be empowered to pre
pare and adopt plans and regulations if requested by the 
local communities or i f the communities fail to act within 
a specified period of time. In cases where communities 
adopted their own zoning laws, the state would have 
supervisory rights, coupled with enforcement powers, to 

ensure local enforcement pursuant to the objectives of 
the state enabling act. State powers would be limited to 
a certain area surrounding interchanges (perhaps a radius 
of 1 or V/2 miles). A more detailed description of this 
approach is contained in the final report of the Illinois 
Interchange Study (19). 

Under such a program it should be possible to plan 
and develop multiple uses of rights-of-way with some 
assurance of the context (in terms of surrounding de
velopment) within which the multiple use must function. 

CHAPTER SEVEN 

CONCLUSIONS AND RECOMMENDATIONS 

Conclusions to be drawn from the research reported herein 
are as follows: 

1. Opportunities for multiple use of normal, controUed-
access highway rights-of-way by activities using only those 
rights-of-way are limited in number and significance (ex
cluding consideration of air and subsurface rights). 

2. Generally, uses which might occupy only median 
or sidestrip rights-of-way should: 

(a) Exhibit, or be able to adapt to, a linear configura
tion. 

(b) Not adversely affect freeway traffic through ex
cessive noise, smoke, dust, or other distractions or 
hazards. 

(c) Not be adversely affected by close proximity to free
way traffic. 

(d) Be compatible with adjacent land development. 
(e) Not require direct access from freeway lanes 

(except in certain cases, such as special bus transit 
lanes). 

Examples of such land-uses are bridle paths; hiking and 
cycling trails; commercial pipelines and associated pump
ing and pressure control stations; utility lines and associated 
control stations; stock trails; bus and rail transit lines, 
stations, and stops; and small local parks and playgrounds. 

3. Uses which might occupy normal ramp interiors and 
understructure areas are larger in number and significance 
—assuming local access is adequately provided. Generally, 
these land-uses should exhibit the same characteristics as 
listed for median and sidestrip areas (except for not 
having to assume a linear configuration). Examples of 
such land-uses are vehicular parking, highway mainte
nance and storage facilities, transit stops, playgrounds, 
parks, and other recreational facilities. 

4. Opportunities for multiple use of sidestrips are 
greatly increased if these strips of highway land can be 
combined with adjacent non-highway land to form 
developable parcels. This technique can be used to de

velop highway-oriented uses such as safety rest areas, as 
well as uses oriented to the surrounding area or community, 
such as parks, grazing lands, and vehicular parking. 

5. A promising development concept in urban areas 
might be the combination of freeway sidestrips and parcel 
remnants with adjacent land acquired through the Federal 
Open-Space Land Program to provide needed parkland. 
The environment of both nearby residents and freeway 
motorists would be enhanced by this joint program. 

Urban renewal offers probably the greatest opportunity 
for combining freeway sidestrips and adjacent parcels for 
multiple use in urban areas. This coordination is, of course, 
limited to routes through blighted areas which qualify for 
urban renewal. 

6. The greatest potential for future multiple uses of 
highway rights-of-way lies in the coordinated planning and 
development of the highway facility and adjacent land-use 
—from land acquisition through actual construction. Such 
a joint development concept provides an opportunity to 
optimize the use of these public lands by integrating the 
design of the traffic facility with the community which 
it traverses. 

7. I f appropriate design standards in terms of adequate 
speed-change lanes, sight distances, and signing are used, 
there seem to be no significant traffic hazards that might 
arise from multiple uses of rights-of-way (also assuming 
that traffic generated by the multiple use does not produce 
capacity problems). 

8. Although safe auto access to median areas can be 
provided if adequate design standards are applied, land-
uses requiring truck access are not recommended for 
median locations because of the slower speeds and greater 
driver visibility problems associated with truck traffic. 

9. The legal grounds for making multiple use of high
way rights-of-way are clouded by ambiguity in state 
enabling legislation concerning the acquisition, interim 
use, and possible disposal of lands acquired for "highway 
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purposes." The term "highway purpose" has been broad
ened to include many uses other than the paved roadway 
and varies by state from a specific listing of what the term 
includes to delegation of general authority to acquire land 
"as needed." 

10. The authority to acquire land for future highway 
needs is not clearly delegated in many states, nor is the 
authority to lease on an interim basis lands not immedi
ately needed for highway construction. 

11. In many cases, the long-term lease of land no 
longer deemed necessary for highway purposes might be 
preferable to outright sale; however, many states are not 
legally empowered to make such leases. 

12. At the state level, there is a serious lack of tech
niques to control or guide development adjacent to free
ways, particularly in the vicinity of interchanges. Control 
of land-use in these adjacent areas is of significance to 
this study because it affects the context within which 
multiple uses of rights-of-way are developed. In effect, 
the appropriateness of multiple uses in a specific situa
tion may hinge on the nature and character of land devel
opment adjacent to the highway facility. A lack of con
trol over such development would seem to hamper 
approval of multiple-use development, while also being a 
possible source of congestion and hazard in itself. 

13. There may be a need to consider the development 
of safety rest areas along freeways in major metropolitan 
areas. The vast areas covered by these large urban centers 
suggest that opportunities .should be provided for motorists 
to stop, rest, check maps, etc., without leaving the free
way and getting involved with local arterial traffic. Where 
possible, such areas might be developed jointly with local 
park facilities abutting freeways. 

14. Development of road user service plazas as a 
multiple use of highway rights-of-way is still very much 
an open question, with present research directed to an 
identification of the adequacy of privately-provided services 
off the rights-of-way in meeting motorists' demands. In
frequent spacing of interchanges and urban areas of sub
stantial size m the western parts of the country may create 
acute needs for special road user service centers along 
some Interstate routes. 

15. For the foreseeable future, operation of large 
tandem trailer trucking units (up to 108 f t ) is likely to be 
confined to toll roads and turnpikes. This suggests that 
tandem assembly and break-up areas will continue to be 
a multiple use of right-of-way associated uniquely with 
toll-road facilities. Should restrictions on double-bottom 
operations on Interstate highways be relaxed, tandem 
trailer areas might be developed as multiple uses of rights-
of-way along these routes, but are more likely to be 
located on private property off the highway right-of-way. 

16. Increasing sales of travel trailer and camping units 
strongly suggest that overnight parking facilities for such 
units on highway rights-of-way may be a significant future 
addition to safety rest areas, particularly on toll roads 
and turnpikes. 

17. Operation of public mass transit facilities within 
freeway rights-of-way is rapidly increasing across the 
country, particularly the development of express bus 

operations with both interchange and main-line stops. 
The major potential for this type of multiple use is likely 
to be limited to urban areas of at least 200,000 popula
tion. 

18. Interchange parking facilities located in ramp in
teriors and along ramp sidestrips can serve an important 
park-and-ride function when coordinated with public 
transit. Use of such facilities by car poolers also seems 
promising under proper circumstances of demand. 

19. Some of the most exciting opportunities for mul
tiple-use development relate to the coordination of free
way rights-of-way with linear regional or community 
parks. Such developments provide a pleasing environ
ment for motorists, as well as accommodating an acute 
community need. On a smaller scale, there are opportuni
ties to develop local parks on highway rights-of-way to 
serve adjacent neighborhoods. 

20. Highway understructure areas can sometimes offer 
significant development opportunities, primarily in urban 
areas. Where clearance heights are adequate, understruc
ture areas would seem suited for virtually any use that 
(a) does not require direct freeway or ramp access, (b) 
can be developed around the limitations imposed by pier 
spacing, (c) is compatible with surrounding development, 
and (d) is not adversely affected by the environment 
created by the highway structure. 

21. Demands for use of highway rights-of-way are 
certain to be greater in number and significance in large 
urban areas than in small cities and rural areas, primarily 
because of high land cost and scarcity of development 
sites in large cities. These factors enhance the appeal of 
unused rights-of-way as development sites, even though 
construction costs may be somewhat higher because of 
the necessity for partial or complete air rights development, 
provision of pedestrian and vehicular grade separations, or 
other special design features. 

22. Except for those activities providing an essential 
service to freeway traffic or generating a substantial volume 
of trips that belong on the freeway, multiple uses of rights-
of-way should generally depend on local access rather 
than direct access from the freeway lanes. 

23. Through appropriate landscaping and building de
sign, most multiple uses of rights-of-way can be developed 
as attractive elements of the highway environment. Certain 
uses, such as park facilities, can significantly enhance the 
highway environment. 

RECOMMENDATIONS 

Pursuant to the conclusions stated in the preceding section, 
the following recommendations are made: 

1. Federal, state, and local highway and planning 
officials should actively pursue the coordinated planning 
and development of new freeways with land-use surround
ing the highway facilities. The possibilities for joint ac
quisition of rights-of-way for highway and other com
munity purposes should be explored. Where possible, 
departures from standard freeway and interchange design 
techniques might be considered to further integrate free
way and community design and development. 
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2. Local officials should actively seek opportunities to 
meet community needs for recreational areas, parking, 
transit, and other land-uses through existing and proposed 
freeway rights-of-way in their localities. State highway 
agencies, in turn, should seriously consider local proposals 
for the use of such rights-of-way and, to the extent possible, 
cooperate in facilitating such developments in freeway 
location and design. 

3. It is recommended that states consider taking the 
following legal actions (where they are presently lacking): 
(a) State enabling legislation should spell out the land-uses 

to be included in the term "highway purposes." 
(b) These "permitted uses" should be as comprehensive 

and inclusive as possible. 
(c) The states should enact legislation specifically dele

gating power to acquire land needed to meet future 
highway needs as defined by sound, comprehensive 
transportation planning. 

(d) The states should enact legislation specifically dele
gating power to lease on an interim basis highway 
lands not presently needed for highway purposes, and 
to lease on a long-term basis or to sell lands no longer 
needed for highway purposes. Long-term might in 
some cases include ramp interiors and understructure 
areas. 

(e) The states should enact legislation specifically dele
gating power to lease or sell air and subsurface rights 
on highways consistent with present federal policies 
on the Interstate System. 

( f ) The states should consider legislation to empower 
state highway agencies to exercise police power con
trols in the vicinity of freeway interchanges to ensure 
traffic safety and efficiency. Such legislation should 
have a further objective of guiding land development 
in these areas so as to achieve orderly growth and 
optimize economic development opportunities. 

FURTHER RESEARCH 

This study has provided a comprehensive survey and over
view of multiple-use experience. Primary emphasis in 
future research should be placed on action-oriented projects 

directed to a demonstration of the feasibility of some of 
the forms and techniques of development described here. 
Top priority should probably be given to one or more 
demonstration studies in urban areas dealing with the 
coordinated location, planning, and development of a 
freeway with the community through which it passes. 
Demonstration studies along these lines are currently being 
considered by the U.S. Bureau of Public Roads and would 
represent an excellent opportunity to demonstrate the 
feasibility of multiple-use developments, particularly when 
they can be reflected in the original location and design 
of the freeway facility. 

A second type of demonstration study might involve the 
development of multiple use of rights-of-way along an 
existing freeway through a joint effort by federal, state, 
and local officials. Again, the major purpose of such 
projects would be to demonstrate how multiple uses of 
rights-of-way might be achieved and to further identify 
any adverse effects on freeway traffic which such activi
ties might produce. 

Similarly, additional research is needed to determine 
the adverse effects which freeway traffic might have on 
possible multiple uses. For example, the effects of traffic 
noise, fumes, vibration, and air pollution on multiple uses, 
particularly those involving concentrations of people, 
should be examined. These effects would probably be 
most serious in association with air-rights developments, 
which have the most direct exposure to them. 

Finally, subject to results of present research, the ques
tion of road user services on highway rights-of-way must 
be resolved through further study. One approach (being 
followed by present research) is to try to identify the 
adequacy of services provided by private enterprise at 
off-the-right-of-way locations. Another, possibly more 
basic, approach might be to determine the total costs to 
the public of services "on" versus "off" the right-of-way. 
When the cost to freeway drivers of leaving the freeway 
to search for services, plus the possible congesting effects 
of such traffic on interchanging cross-routes, plus increased 
patrol costs on the freeways, are all considered, this may 
present a strong case for allowing services on freeway 
rights-of-way. 
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APPENDIX B 

INTERCHANGE SPACING ALONG SELECTED INTERSTATE HIGHWAYS'" 
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1-75 Macon, Ga. to Wildwood, Fla. 304 51 6.0 (junction Sunshine State Parkway) 304 51 6.0 — — — — 
1-5 Portland, Ore. to California Border 258 53 4.9 12 (omitting 28-mile incomplete gap) 258 53 4.9 12 12 1.0 Portland 
1-80, 1-80 Davenport to Des Moines, Iowa; 222 45 4.9 30 11 2.7 Des Moines 1-35 1-35 Ames-Des Moines-Osceola, Iowa 222 45 4.9 30 11 2.7 Des Moines 
1-94 Port Huron-Detroit-Kalamazoo-Benton 244 65 3.8 26 12 2.2 Detroit Harbor, Mich, (to Indiana border) 244 65 3.8 26 12 2.2 Detroit 
1-71 Junction Ohio Turnpike to Junction 202 32 6.3 27 19 1-275, Cincinnati, Ohio 202 32 6.3 27 19 1.4 Columbus 
1-75 Cygnet-Findlay-Lima-Cincinnati, Ohio 

to Richmond, Ky. (excluding 20- 244 59 4.1 19 12 1.6 Cincinnati 
mile Dayton gap, 1-70 to 1-675) 

1-85 Charlotte, N. C. to Atlanta, Ga. 219 55 5.0 10 6 1.7 Charlotte 
(through Atlanta to 1-285) 219 55 5.0 26 19 1.4 Atlanta 

1-90, Tomah-Madison-Beloit-Waukesha- 185 35 5.3 10 4 2.5 Madison 
1-94 Milwaukee (1-894), Wis. 185 35 5.3 12 8 1.5 Waukesha 
1-26 Landrum-Spartanburg-Columbia-

Charleston (Route 7), S. C. 206 39 5.3 8 6 1.3 Columbia 
1-40, 1-40 Nashville (Route 70) to Memphis 
1-55 (to 1-55 via 1-240); 1-55 Arkansas-

Missouri border-Memphis-Grenada, 355 59 6.0 12 6 2.0 Memphis 
Miss, (excluding 8-mile Memphis 

Memphis 

gap, river to 1-255) 
Total: 2,439 493 4.9 T92 1X5 1.7 

•Source: Rand-McNally Road Atlas, 42nd Ed. (1966). 
» These ten sections of Interstate represented, as of early 1966, all completed, continuous sections of Interstate over 200 miles in length Other com

pleted route sections of sizeable length included major gaps which may have been under construction, or which had not been brought up to full Interstate 
standards 

APPENDIX C 

URBAN CENTERS CONNECTED BY INTERSTATE HIGHWAYS AND TOLL ROADS 

NOTE: See U.S. Bureau of the Census, County and City Data Book, 1962, 
U S. Government Printing Office (1962) for complete listing and location 
of all 212 urbanized areas and 237 urban places Only those connected 
by Interstate highways and toll roads are hsted here. Cities served by more 
than one Interstate route are followed by the total number of routes in 
parentheses Cities also lying along toll roads are followed by an asterisk 
Cities enclosed by parentheses, with asterisk following, lie only along toll 
roads Cities lying at the border of two regions, indicated by "half," have 
been divided equally between the two regions. Major toll roads which 
have been included in the Interstate System, as indicated in Table 10, have 
been treated separately here. 
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UKBANIZED 
REGION AREAS 

New Portland* 
England Manchester* 

Lowell-Lawrence-Haverhill 
Springfield-Chicopee-Holyokc* 
Worcester* 
Boston-Brockton (2)* 
Providence-Pawtucket 
New Bedford-FaU River 
Hartford-New Britain (2) 
Waterbury-Meriden* 
Stamford-Norwalk* 
Bridgeport* 
New Haven* 
New London-Norwich* 
(Lewiston-Auburn) * 

Middle New York-N.E. New Jersey (3)**** 
Atlantic Philadelphia-Trenton*** 

Harrisburg (2)' 
York 
Allentown-Bethlehem * 
Scranton-Wilkes Barre (2) * 
Pittsburgh (2)* 
Erie 
Bingbamton 
Syracuse* 
Albany-Schenectady-Troy * 
(Reading)* 
(Buffalo)* 
(Rochester)* 
(UUca)* 
(Atlantic City)** 

East Fort Wayne St. Louis (3), half 
North Indianapolis (4) Milwaukee 
Central Terre Haute Racine 

Louisville (2), half Kenosha 
Toledo* Madison (2) 
Cleveland (3)* Chicago-Gary-
Akron (2)* Hammond (4) * 
Canton Joliet (2) 
Lima Peoria 
Springfield Champaign-
Columbus (2) Urbana (2) 
Dayton (2) Springfield 
Cincinnati (2), Bay City-Sagmaw 

half Muskegon 
Youngs town- Lansing 

Warren * Fhnt 
Wheeling, half Grand Rapids (2) 
Huntington- Jackson 

Ashland, half Kalamazoo 
Minneapohs- Ann Arbor 

St. Paul (2), half Detroit (4) 
Duluth, half (South Bend)* 
Rock Island- (Lorain-Elyria) * 

Davenport- (Rockford)* 
Moline, (2), half (Aurora)* 

West Fargo-Moorhead (2) 
North Duluth, half 
Central Minneapohs-St. Paul (2), half 

Sioux Falls (2) 
Sioux City 
Omaha (2) 
Lincoln 
St. Joseph 
Kansas City (2)* 
Topeka* 
Wichita* 

URBAN 
PLACES 

Bangor 
Concord* 
Nashua* 
Portsmouth* 
Burlington 
Bnstol 
Middletown 
(Augusta)* 

Springfield 
St. Louis (3), half 
Rock Island-Davenport-Moline (2), half 
Des Moines (2) 

South 
Atlantic 

Watertown 
Ridgewood* 
Delaware* 
Wayne 
Lebanon* 
Sharon 
Hempfield* 
(Amsterdam)* 
(Auburn)* 
(Kingston)* 
(Newburgh)* 
(Poughkeepsie) * 
(New Hanover)* 
(New Castle)* 
(New Brunswick-

Edison)** 
(Perth Amboy)** 

Beloit 
Eau Claire 
Janesville 
La Crosse 
BatUe Creek 
Port Huron 
Bloomington (2) 
Danville 
Galesburg 
Kankakee 
Anderson 
Elkhart* 
Lafayette 
Marion 
Michigan City* 
Richmond 
Findlay 
Mansfield 
Sandusky* 
Zanesville 

Grand Forks 
Bismarck 
Rapid City 
Lincoln 
Grand Island 
Salina (2) 
St. Cloud 
Rochester 
Austin 
Ames 
Iowa City 
Columbia 
Joplin 
(Lawrence)* 

East 
South 
Central 

West 
South 
Central 

Mountain 

Pacific 

Jacksonville (2) 
Orlando* 
St. Petersburg-Tampa (2) 
West Palm Beach* 
Ft. Lauderdale* 
Miami* 
WheeUng, half 
Baltimore (2) 
Washington (2) 
Richmond (2) 
Roanoke 
Newport News 
Norfolk 
Charleston (2) 
Greensboro-High Point (2) 
Winston-Salem 
Durham 
AsheviUe (2) 
Charlotte (2) 
Wilmington 
Greenville 
Columbia (2) 
Charleston 
Augusta 
Atlanta (3) 
Macon (2) 
Savannah (2) 
Chattanooga (2), half 
Pensacola, half 
Louisville (2), half 
Huntington-Ashland, half 
Lexington (2) 
Cincinnati (2), half 
Memphis (2), half 
Pensacola, half 
Mobile (2) 
Jackson (2) 
Montgomery (2) 
Tuscaloosa 
Birmingham (3) 
Gadsden 
Chattanooga (2), half 
Knoxville (2) 
Nashville (3) 
Oklahoma City 

(2)* 
Ft. Smith 
Little Rock (2) 
Memphis (2), half 
Shreveport 
Monroe 
Lake Charles 
Baton Rouge (2) 
New Orleans 
Beaumont-Port 

Arthur 
Houston (2) 
Galveston 
Waco 
Austin 

Great Falls 
Bilhngs (2) 
Ogden 
Salt Lake City (2) 
Provo 
Denver (3) 
Colorado Springs 

Portland (2) 
Spokane 
Seattle (2) 
Tacoma 
Eugene 
Reno, half 
Sacramento (2) 
Stockton 

San Antonio (3) 
Corpus Christi 
Laredo 
Texarkana 
Tyler 
Dallas (3)* 
Ft Worth (2)* 
AmariUo 
El Paso, half 
Abilene 
Odessa-Midland 
(Tulsa)* 
(Lawton)* 
(Wichita Falls)* 
(Joplin)* 

Pueblo 
Albuquerque (2) 
El Paso, half 
Phoenix (2) 
Tucson (2) 
Las Vegas 
Reno, half 

San Francisco-
Oakland 

San Jose 
Los Angeles-Long 

Beach (2) 
San Bernardino-

Riverside (2) 
San Diego 

Daytona Beach (2) 
Ft. Pierce* 
Gainesville 
Lakeland 
Tallahassee 
Hagerstown (2) 
Clarksburg 
Fairmont 
Parkersburg 
Charlottesville 
Petersburg (2) 
Burhngton 
Fayetteville 
Gastonia 
Kannapolis 
Rocky Mount 
Wilson 
Anderson 
Spartanburg (2) 
Valdosta 

Bowling Green 
Paducah 
Jackson 
Kingsport 
Biloxi 
Gulfport 
Hattiesburg 
Laurel 
Meridian 
Vicksburg 
Anniston 
Decatur 

Big Spring 
Longview 
Temple 
Lafayette 

Butte (2) 
Missoula 
Boise City 
Idaho Falls 
Pocatello (2) 
Casper 
Cheyenne (2) 
Ft. Collins 
Las Cruces (2) 
Santa Fe 

Salem 
Bellingham 
Yakima 



Published reports of the 

N A T I O N A L C O O P E R A T I V E H IGHWAY R E S E A R C H P R O G R A M 

are available from: 

Highway Research Board 
National Academy of Sciences 

2101 Constitution Avenue 
Washington, D.C. 20418 
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No. Title 
—* A Critical Review of Literature Treating Methods of 

Identifying Aggregates Subject to Destructive Volume 
Change When Frozen in Concrete and a Proposed 
Program of Research—Intermediate Report (Proj. 
4-3(2)), 81 p., $1.80 

1 Evaluation of Methods of Replacement of Deterio
rated Concrete in Structures (Proj. 6-8), 56 p., 
$2.80 

2 An Introduction to Guidelines for Satellite Studies of 
Pavement Performance (Proj. 1-1), 19 p., $1.80 

2A Guidelines for Satellite Studies of Pavement Per
formance, 85 p.+9 figs., 26 tables, 4 app., $3.00 

3 Improved Criteria for Traffic Signals at Individual 
Intersections—Interim Report (Proj. 3-5), 36 p., 
$1.60 

4 Non-Chemical Methods of Snow and Ice Control on 
Highway Structures (Proj. 6-2), 74 p., $3.20 

5 Effects of Different Methods of Stockpiling Aggre
gates—Interim Report (Proj. 10-3), 48 p., $2.00 

6 Means of Locating and Communicating with Dis
abled Vehicles—Interim Report (Proj. 3-4), 56 p. 
$3.20 

7 Comparison of Different Methods of Measuring 
Pavement Condition—Interim Report (Proj. 1-2), 
29 p., $1.80 

8 Synthetic Aggregates for Highway Construction 
(Proj. 4-4), 13 p., $1.00 

9 Traffic Surveillance and Means of Communicating 
with Drivers—Interim Report (Proj. 3-2), 28 p., 
$1.60 

10 Theoretical Analysis of Structural Behavior of Road 
Test Flexible Pavements (Proj. 1-4), 31 p., $2.80 

11 Effect of Control Devices on Traffic Operations— 
Interim Report (Proj. 3-6), 107 p., $5.80 

12 Identification of Aggregates Causing Poor Concrete 
Performance When Frozen—Interim Report (Proj. 
4-3(1)), 47 p., $3.00 

13 Running Cost of Motor Vehicles as Affected by High
way Design—Interim Report (Proj. 2-5), 43 p., 
$2.80 

14 Density and Moisture Content Measurements by 
Nuclear Methods—Interim Report (Proj. 10-5), 
32 p., $3.00 

15 Identification of Concrete Aggregates Exhibiting 
Frost Susceptibility—Interim Report (Proj. 4-3(2)), 
66 p., $4.00 

16 Protective Coatings to Prevent Deterioration of Con
crete by Deicing Chemicals (Proj. 6-3), 21 p., 
$1.60 

17 Development of Guidelines for Practical and Realis
tic Construction Specifications (Proj. 10-1,) 109 p., 
$6.00 

Rep. 
No. Title 
18 Community Consequences of Highway Improvement 

(Proj. 2-2), 37 p., $2.80 
19 Economical and Effective Deicing Agents for Use on 

Highway Structures (Proj. 6-1), 19 p., $1.20 
20 Economic Study of Roadway Lighting (Proj. 5-4), 

77 p., $3.20 
21 Detecting Variations in Load-Carrying Capacity of 

Flexible Pavements (Proj. 1-5), 30 p., $1.40 
22 Factors Influencing Flexible Pavement Performance 

(Proj. 1-3(2)), 69 p., $2.60 
23 Methods for Reducing Corrosion of Reinforcing 

Steel (Proj. 6-4), 22 p., $1.40 
24 Urban Travel Patterns for Airports, Shopping Cen

ters, and Industrial Plants (Proj. 7-1), 116 p., 
$5.20 

25 Potential Uses of Sonic and Ultrasonic Devices in 
Highway Construction (Proj. 10-7), 48 p., $2.00 

26 Development of Uniform Procedures for Establishing 
Construction Equipment Rental Rates (Proj. 13-1), 
33 p., $1.60 

27 Physical Factors Influencing Resistance of Concrete 
to Deicing Agents (Proj. 6-5), 41 p., $2.00 

28 Surveillance Methods and Ways and Means of Com
municating with Drivers (Proj. 3-2), 66 p., $2.60 

29 Digital-Computer-Controlled Traffic Signal System 
for a Small City (Proj. 3-2), 82 p., $4.00 

30 Extension of AASHO Road Test Performance Con
cepts (Proj. 1-4(2)), 33 p., $1.60 

31 A Review of Transportation Aspects of Land-Use 
Control (Proj. 8-5), 41 p., $2.00 

32 Improved Criteria for Traffic Signals at Individual 
Intersections (Proj. 3-5), 134 p., $5.00 

33 Values of Time Savings of Commercial Vehicles 
(Proj. 2-4), 74 p., $3.60 

34 Evaluation of Construction Control Procedures— 
Interim Report (Proj. 10-2), 117 p., $5.00 

35 Prediction of Flexible Pavement Deflections from 
Laboratory Repeated-Load Tests (Proj. 1-3(3)), 
117 p., $5.00 

36 Highway Guardrails—A Review of Current Practice 
(Proj. 15-1), 33 p., $1.60 

37 Tentative Skid-Resistance Requirements for Main 
Rural Highways (Proj. 1-7), 80 p., $3.60 

38 Evaluation of Pavement Joint and Crack Sealing Ma
terials and Practices (Proj. 9-3), 40 p., $2.00 

39 Factors Involved in the Design of Asphaltic Pave
ment Surfaces (Proj. 1-8), 112 p., $5.00 

40 Means of Locating Disabled or Stopped Vehicles 
(Proj. 3-4(1)), 40 p., $2.00 

41 Effect of Control Devices on Traffic Operations 
(Proj. 3-6), 83 p., $3.60 

' Highway Research Board Special Report 80. 
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